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PROCEEDINGS

This Association is not responsible, as a body, for the opinions or views expressed

by individual members.

TUESDAY, MARCH 18, 1902.

The meeting- was called to order promptly at 9 130 a. m. by

the President, l\Ir. George W. Kittredge.

The President:—Our attendance does not seem to be very

large, but we hope our members will come in very shortly. If the

gentlemen who are present will be patient for a few minutes, we
will begin the proceedings with very little delay.

(Intermission of ten minutes.)

President Kittredge :—Although it is not stated in the record

of our proceedings. I feel that I must admonish our members

that, being railroad men who appreciate the value of keeping on

schedule time and the necessity for it, our meeting hour in the

morning is 9:30 o'clock, and in the afternoon at 2 Oi'clcck. I trust

all the members will bear these hours in mind, and be here

promptly.

In the regular order of business, the first item is the reading

of the minutes of the last meeting. This refers to the proceed-

ings which have already been printed, and, following the custom

of previous years, we will consider that the minutes of the preced-

ing meeting are approved, unless objection is made.

There being no objection, the minutes will stand as accepted

and approved.

The next thing in order is the address of the President. It

seems to me, inasmuch as the address has been made one of the

features of the proceedings, that some consideration should have

been given in selecting the President, and this fact and his ability

to make an address should have been considered ; but inasmuch as

the Association is responsible for the present incumbent being in

9



10 PROCEEDINGS OF THE

office, the Association must bear the blame if his address is not a

work of art.

PRESIDENT'S ADDRESS.

To the Members of the Auieriean Railway Engineering and Maintenance-

of-Way Association

:

Gentlemen :—We should experience feelings of pleasure and gratifica-

tion at our meeting in this our third annual convention. We can congrat-

ulate ourselves upon having had a healthful growth and upon being in

good condition financially. The Secretary's report shows the status of

the year's membership—the new members elected, those who are deceased,

those who have resigned, and those who have been dropped for non-pay-

ment of dues. It is one of the things to be regretted that some members

fail to pay their dues, and therefore have to be dropped.

A perusal of our roll shows that we have with us members from

Russia, Japan, Australia, Canada, Mexico, England, New Zealand and

Central and South America.

Your Board of Direction have held frequent meetings during the

past year, which have been reasonably well attended. They have tried to

keep in touch with the work of the various committees, and, profiting by

the experience of former years, have tried to get reports formulated in

such a manner that only such branches or portions of subjects should be

handled as could be fully considered and carried down to definite con-

clusions. Some reports must of necessity be reports of progress ; but so

far as it has been practical to do so, you will this year find that the re-

ports contain a certain number of conclusions upon which you can, as a

body, act. Efforts have been made to have the reports so handled that

they shall truly be the reports of committees, and not of individuals.

It was contemplated that all of them should be printed and distributed

a considerable tim.e before the meeting, so that members would come here

prepared to discuss them intelligently and without waste of time. Cir-

cumstances beyond the control of the members themselves, or of your

Board of Direction, have made it necessary to appoint new chairmen on
several of'the committees. In some cases the vice-chairmen were able and

willing to carry on the work without much loss, while in others it was

necessary to seek diligently and long to properly fill the vacancies. It has

developed that considerable time is absolutely needed to get reports printed,

especially so if they contain tabulated statements or drawings. These
circumstances have conspired to delay some of the reports longer than was
desirable ; but we feel that an improvement has been made, and shall hope

for still greater improvement in the future.

We have foumd in dealing with our committees what we so often

find in carrying on our daily work—that there are two kinds of le'aders

:

the one kind that can and does do most of the work itself, and the other

kind that can make someone else do it; and here, as is usually the case
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when measured by results, the latter is the smarter. It is within the power
of those who have reports in charge to wield a great force, and its duties

should be entered upon soberly and advisedly.

This Association has a right to expect a complete, full and prompt
handling of the subjects submitted, and it should not be satisfied with

anything less.

It is encouraging to feel that the high executives of the railways look

with favor upon our organization, and with interest upon our meetings,

discussions and publications. The year 1901 has been a very busy year with

most of us, and it is during busy years that the work of the Association

should be of m.ost value. We have with us men who stand high in our

profession, who have had most valuable experience in all kinds and grades

of work. Through our meetings, discussions and publications, opportuni-

ties such as were never before offered are given for the dissemination

of knowledge pertaining to our particular branches, and of the results of

carefully studied and worked-out methods. Our publications should be-

come the text-books for maintenance-of-way work, and should be kept

easy of access to those who strive to know what is considered good prac-

tice, and endeavor to conduct their business upon intelligent, systematic

and economical lines.

We can safely predict an increasing appreciation as our work becomes

farther advanced, and as the reports of our committees become complete

in recommendations, and the Association puts its stamp of approval upon
them.

That our A.ssociation had a successful birth was probably due to the

ability and strength of those who conceived its existence. Its growth and

success must be dependent upon the nourishment and support that it ob-

tains through the cooperation and interest of its members primarily. It

is encouraged by the friendly attitude of the higher officers of the railway

companies, by the gratifying attendance upon its meetings, and by the

interest shown in its discussions and publications.

In these days of accelerated time, of necessities for better and smootlier

riding track, of increased weights of power and rolling stock—each and

all of which means directly or indirectly increased expenses in maintenance

—what a fine opportunity is given for the Association to show its force and

aemonstrate its value by setting forth and endorsing methods that are ef-

fective and at the same time provide for the safe, expeditious and econom-
ical handling of traffic.

I recall with pleasure an evening spent some time ago—when my
years of experience lay largely ahead of me—with three gentlemen of our

profession, each an authority in his particular line. They were men whose

services as experts were sought all over this country, and they were not

unknown abroad. They discussed in a broad and intelligent way what the

first President of our Association referred to as the proper relation of

things, and each seemed to feel how small was the measure of success of

any achievement along special lines that did not work harmoniously to-

ward a desired whole. I w-alked to the hotel with one of them sometime
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after 12 o'clock, and he remarked that he had gotten a great deal of valu-

able information from Mr. Smith that night. I had felt that my fund of

knowledge had been greatly increased, and it raised hopes in my mind

when I realized that a man as well posted as my companion had, too. been

able to learn.

It should be our earnest wish and aim that our meetings, our delibera-

tions and our discussions here may be conducted on a broad and intelligent

basis, with calmness and with thoroughness, so that when we depart, the

younger and the older ones among us may all feel that we have learned

something, and that the decisions reached and the reconnmendations made
are authoritative and of value to us in planning and carrying out our work

so that the results may prove satisfactory to ourselves and to the raihvay

companies whose interests we serve.

If we succeed in this, then indeed is our Association a success and its

existence abundantly justified. [Applause.]

President Kittredge :—The next business is the report of the

Secretary and Treastirer.

Secretary Fritch sttbmitted the following report

:

REPORT OF THE SECRETARY AND TREASURER.

Balance cash on hand last annual meeting, March 11, 1901 $2,117 50

Receipts during the year $6,290 13

Expenditures during the year 6,030 23

$ 259 90 $ 259 90

Balance cash on hand $2,377 40

^Membership.

Membership at the annual meeting, 1901 359

Members admitted during the year 60

Members deceased during the year 4

Resignations 3

Members dropped from rolls 6

13 13

Net gain .- 47 47

Membership date of annual meeting, 1902 406

Deceased Members.

Since the last annual meeting, the Association has lost by death the

following members :

J. F. KniDER, G. A. QUINLAN,
J. T. Mahl, J. W. Taylor.
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President Kittredge :—Gentlemen, yon have hearfl the report

of the Secretar}' and Treasurer. What is your pleasure ?

Mr. F. H. McGuigan (Cirautl Trunk) :—•! mo\'e that the re-

port of the Secretary and Treasurer be accepted.

(Motion carried.)

President Kittredg^e :—The next item in the regular order of

business is the reports of standing committees. I will ask that the

committees follow the plan that was adopted last year, and which

proved so successful, and that is, as the conmiittee is called, the

various members present will step forward and take places on the

platform. In the discussions which follow I would ask that each

member as he arises to participate in the discussions will announce
his name and the railroad which he represents. This is a necessity

where there are so many present, and particularly is it a necessity

with your present Chairman, who does not remember name.'; as

long as he hears them. He now appreciates a remark which a

man made to him, who said until he had children in his family he

never knew why it was necessary to have two ears, but since he

had children he found it was necessary for remarks to go in at

one ear and out at the other. That is the way with me regard-

ing names—they go in one ear and out the other. I remember
faces very well, but not names, and I ask the members io announce
"their names and the railroads with which they are coimected.

One word more in regard to participation in the discussions.

I hope you will all feel at perfect liberty to discuss the matters

which come before us in a perfectly free, frank and open way.

Our Association can only hope for success as our discussion.-^ are

animated and are indulged in by large numbers of our members.

I do not know whelher it is necessary to refer to one particular

phase of these discussions. It has, in some cases probably, been

felt by some of our members, particularly the younger ones, that

if they took part in the discussions here they might not follow

exactly the lines which would be approved by their superiors.

While I have great faith in the superiors of younger men, I like

to feel that this Association is an association whose existence de-

pends on the discussions of questions which affect our business

by its members, and that here the members should feel at perfect

ease and freedom to discuss any question in any manner whii-h to

them seems proper.
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The report of the first committee is that on Roadway, Mr.

McNab, Grand Trunk Railway, chairman. The Secretary will

call the names of the Committee, and as they are called, they will

please step to the platform.

REPORT OF COMMITTEE No. I.—ON ROADWAY.

To the Members of the Aiiienean Raikvay Engineering and Maintenance-

of-Way Association

:

The scope of the work having lieen outlined in previous reports, the

Committee has confined itself during the past year to the investigation

of two important subdivisions of such work, and this, it is hoped, has

been done in sufficient detail for the present to be of profit to the mem-
bers of the Association.

In response to a communication from the Board of Direction, asking

what portions of the general work the Committee would treat during

the current year, it was reported that those relating to types for Standard

Cross-Sections of Roadway, and the Improvement of Grades and Align-

ment would have preference ; it being felt by the Committee, that by

reason of the primary importance of these particular matters, the presen-

tation of any information tending to the economical betterment of such,

would be of immediate practical benefit to the railways interested.

It may be taken for granted that every railway on this continent

has more or less of its physical features capable of considerable im-

provement, but it is unnecessary now to speculate upon the origin of

defects—more especially of those relating to the class known as bad

grades and alignment. Suffice it to say, that with the limited experience

the earlier engineers had in the Economics of Railway Location, and

their reasonable inability to foresee the .extraordinary development of

the commercial conditions of the country, with the consequent keen com-

petition in transportation facilities, ultimate results were not given the

consideration that to-day they receive.

CROSS-SECTIONS OF ROADWAY.

Regarding Cross-Sections, stability is of primary importance in the

design and construction of railway roadbed.

With the rapid increase in recent years in the intensity of moving

loads to be sustained by railway embankments, in weight and speed, as

well as in frequency of train service, heavier track construction has been

generally adopted ; and in order to insure greater resistance to the shock

of moving trains, it appears as if a more substantial embankment than

that heretofore built on the majority of the lines is required, in order

to properly and economically maintain the track in the condition necessary

for the service expected.
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Stability of slopes in earth or kindred materials cannot be relied

upon, where the angle of same with a horizontal plane exceeds the angle

of repose for the particular material dealt with.

As the angle of repose differs for different kinds of material, and

local features frequently obtain in modifying this angle, the slopes of

embankments and cuttings should be varied to suit as nearly as may be

practicable the materials of wliicli they are formed, or of which the

excavation is made, and local conditions taken into account in connection

therewith.

Due regard should be given to this detail, not only in the construc-

tion of new embankments and cuttings, but also in the widening and re-

shaping of old ones, and discretion should be allowed, and good judgment

required of the engineer, or other oflicer in charge, with respect to

carrying it out.

Good practice, in the opinion of the Committee, prescribes a width

of 20 feet at top of embankments for single track, standard gauge—that is.

at subgrade—and this width is approved and recommended by the Com-
mittee for first-class lines with heavy and constant traffic. For double

track, an additional width of 13 to 14 feet.

Arbitrary widths of 18 and 16 feet, respectively, are also recommended

for less important lines, varying according to the general loads and volume

of traffic reasonably expected.

In the theory upon which the width of embankments at subgrade is

based, it is considered that the track in cuttings is placed upon what is

virtually a low embankment, and in order to preserve uniformity of con-

ditions immediately under the track throughout the line, the width of sub-

grade in cuttings should be made the same as on embankments, outside

of which sufficient room must be allowed for side ditches.

In each of the classes of less important lines, when finances will war-

rant it. or where the excavation can all be used in embankments within

reasonable haul, it is the opinion of the Committee that such similarity

in width is also the proper thing.

In cases however, where the immediate financial problem is a govern-

ing element, or else where a large amount of excavation is necessary, in

order to get proper ditches, it may be entirely practicable to narrow up

the roadbed proper in the cutting. Not however, to a greater extent

than to give two feet less in width than the top of a real embankment,

and in such cases, the ditches should be turned off' at the end of the

cutting in -spproved manner, in order to prevent eating into the embank-

ment.

The capacity of side ditches should be sufficient to pass easily the

greatest amount of water that can come to them ; and wherever necessary

to be wideiied, such increase should be made on the side of ditch furthest

away from the track.

The principle in the crowning of embankments by making the top

surface of two planes meet as a ridge in the center would undoubtedly

be desirable, if it were practicable to maintain it in this form. For vari-
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ous reasons, however, it is difficult to preserve such a section on embank-
ments, and few lines find such susceptible of economical execution

in actual practice. It is doubtful if many of the roads which show
this feature on their standard plans even attempt to carry it out

in actual practice, and if they do it soon becomes obliterated.

Shoulders being exposed to the elements, settle faster than the center,

and those parts of the embankments will therefore, sooner or later, prac-

tically slope themselves. In cuts, however, where hard material is en-

countered, it would, no doubt, be an aid to drainage if the roadbed were

sloped with a slight pitch, true on either side from ends of tie, leaving a

horizontal bed for the tie itself previous to ballasting. No definite angle

for the slopes is here specified, as such can only be determined by the

character of the respective materials and general local and climatic con-

ditions. Neither are forms of sub-drainage, paving of ditches, nor meth-

ods of protection of slopes referred to in this report. Such items are also

dependent upon local conditions, but their application will be dealt with in

subsequent reports.

The features mentioned are simply those that pertain to the actual

cross-section to be excavated or built.

IMPROVEMENT OF GRADES AND ALIGNMENT.

The question of economical grades and alignment is one that imme-

diately concerns, in a more or less degree, every railway in the country,

not only in regard to the improvement of existing features, but also in

the determination of those for new lines.

Radical improvements in existing grades and alignment are generally

only considered and undertaken when the traffic—present or immediately

prospective—is of such volume as to make it imperative that the tonnage

handled per train be largely increased, if such traffic is to be carried in

the most profitable manner to the railway company.

The question, therefore, becomes, not 'SO much getting the most good

out of a certain amount of money to be spent in improvement, as the

expenditure of sufficient money to obtain the good that is really required.

It is within the province of this report to outline some general

principles, of which a thorough knowledge may assist in determining the

limit where the money expended will yield the greatest return over the

interest charges, and to aid in more easily deciding whether the amount

of money allotted will be sufficient to obtain the results reasonably an-

ticipated.

If the report apparently partakes of an elementary character, or lacks

sufficient condensation, a justifiable plea for its present shape is made, viz.,

the importance of the subject, the request made by some members last

year for information, and the desire of the Committee that every member
(and especially those who may not be immediately familiar with the

general subject) may have a thorough understanding of first principles

from the beginning.
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In regard to Tonnage Rating in connection with grade revision, it

is evident that cooperation is necessary between the active head of the

department in which the determining of improvements is vested and
the superintendent of the motive power department ; and it is obvious,

that to make this cooperation effective in establishing the most eco-

nomical profile, the common head of these two departments must be in

sympathy with their views.

CONSIDERATIONS INVOLVED IN THE DETERMINATION OF
GRADES AND ALIGNMENT.

All things being equal, the ideal line for a railway is a line straight

between termini, and level throughout. With termini fixed at unequal ele-

vations, the ideal line becomes a line straight and of uniform grade between
termini. Again with traffic unequal in the two directions, the ideal line

would be one not level but with grade uniform between termini, and so

balanced for the unequal traffic that a locomotive would continually work
at full capacity in either direction.

For obvious reasons, however, the ideal is seldom, if ever, feasible.

Whenever any deviation from the ideal line seems desirable, such should

not be made haphazard, but, in general, only so far as economy dictates.

The elements entering into the consideration of the economy are : First

—

first cost; second—cost of operating; third—gross earnings.

Let i = interest on cost of construction

c = cost of operating.

e = gross earnings.

p = profit,

then e— (i + c) =p.

This simple equation indicates that it is not enough that the interest on

cost of construction and the cost of operating on a certain line A, shall

together form a minimum as compared with an alternate line B. The rea-

sonable earnings often form a controlling element. While ( i -\- c ) may be

larger on line B, yet if e is also larger by a still greater amount, then B
is the preferable line, as the formula shows. Furthermore, in a case where

there is no difference in earnings on alternate lines, the requisite for econ-

omy then is, that the sum of i and c shall be a minimum. It is

proper that i should be increased so far as is necessary, if only c be there-

by decreased by a greater amount. Similarly c may be increased if thereby

I shall be decreased by a greater amount.

It is evident that on a line where there are few trains, a moderate

increase in the length and curvature of a line or an increase in its grades

can probably increase c by only a small amount, so that a moderate saving

in cost of construction will justify such a change. On the contrary, where

the number of trains is large, the increased cost of operating a train

or a ton on the inferior line w^ill be multiplied many times, and the

increase in c will be large, and a large saving in cost of construction will

2
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be necessary to justify the adoption of the longer and more crooked line,

or the line with heavy grades.

An increase in distance, curvature, or rise and fall adds somewhat to

the cost of running each train, but has no effect on the number of trains

for a given traffic. An increase, however, in the rate of the limiting grade

or limiting curve increases the resistance to be overcome, making necessary

a shorter train behind any given engine, and therefore a greater number

of trains for a given traffic, and generally each of these must be hauled

over an entire operating division.

It is obvious, therefore, that the differences in grade necessary to be

considered are much more powerful in their effect upon the cost of operat-

ing than are changes in distance, while curvature and rise and fall are gen-

erally far less important, in view of the amounts in which they are

involved. Curves, if used so as to have a limiting effect, are of primary

importance also, but the better practice does not so use them at present.

LIMITING GRADE.

Considering the question of grade with reference to economy, the

steepest actual grade to be operated by a single engine may be called the

maximum grade. It is not, however, always the grade which limits the

weight or length of train, for several reasons : First—The limiting grade is

a virtual grade, and this may be different from the actual grade, due to a

difference in velocity between the bottom and the top of the grade. Sec-

ondly—The steepest actual grade may be worked by a helper engine, and so

fail to be the limiting grade on the basis of equivalent helper grades.

Thirdly—Variations in the load over different parts of the division may
cause some grade other than the steepest to become the real limiting grade,

on the basis of equivalent grades for unequal traffic. This may be true not

only as to grades in opposite directions, but also as to those in the same

direction.

VIRTUAL GRADES.

Where a train passes over a grade at varying speeds, the virtual grade

becomes a curved line. This results from the fact that train resistance and

the power of the locomotive both vary with the speed. While this is true,

virtual grades can better be understood if their consideration is first taken

up on a basis of straight lines, such grade lines serving as measures of

resistance. While train resistance is usually stated in the form of pounds

per ton, it is frequently and conveniently expressed in the form of grade,

and, as is well known, if the rate of grade in feet per lOO be multiplied

by 20 the result is the equivalent number of pounds per ton.

When a locomotive is hauling a load, the pull it exerts is frequently

greater than that necessary to overcome the ordinary train resistances,

even with curve and grade resistances added. The surplus pull, when
there is any, acts on the train and accomplishes work whose equivalent is

found in the increased energy of the train, and this may be measured by

the increase in velocity. When the pull of the locomotive is less than what

is necessary to overcome ordinary train resistances with curve and grade
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resistance added, there is a deficit in the amount of work done compared
with what is required ; this deficit is practically the same as a retarding

force which accomplishes work, whoSe equivalent is supplied by drawing
on the energy- stored in the train ; the loss of energy is measured by the

loss of velocity resulting. A train starting at 25 miles an hour at the

bottom of a hill and passing the summit at 7 miles an hour will require

less pull to haul it than if a uniform speed be maintained, as is well

known.

Table i, showing velocity heads, has been calculated anew by the well-

known formula H = 0.0355 ^'- This value H we may call the "velocity

head."

The actual profile is a matter of location and construction ; the virtual

profile introduces the element of operating; the latter depends in part on
the actual profile, and in part upon the speeds at which certain points are

passed. At any station or point on the actual profile where the speed is

specified, if the velocity head due to that speed be added to the actual

height, it will give a point to be known as the virtual height at this station.

The lines joining a series of points marking the virtual heights thus found

show the virtual grades, and the profile thus constructed may be called

the virtual profile.

The inclination of the line of virtual grade at any point is the true

measure of the resistance which the locomotive must overcome as grade

resistance. It must overcome this in addition to the ordinary train resist-

ance, as well as the curve resistance unless compensation for curvature

has been used. A few^ examples may be of advantage.

a.sor—------0-00
-^r" ^^ -22°o

I I

"'-^
o 00 TOOO

tf FIG. I cj rt

*- S < >

CO to

In Fig. I a train is to pass over the profile at a uniform speed of 18

miles per hour. The velocity head for 18 miles is 11.50. The virtual

height at Sta. will be 21.50, at Sta. 20, 21.50, and at Sta. 30, 33.50. The
virtual grades will be straight and the same in rate as the actual grades.

The engine need overcome from Sta. o to 20 nothing more than the ordinary

train resistances (if on tangent). From 20 to 30 it must, in addition to

these, overcome the resistance of a + 120 grade (24 lbs. per ton).

It may be required, however, that the engine shall exert a uniform

pull, passing both Stations o and 30 at 18 miles per hour. Under this oper-

ating requirement, the average grade resistance to be overcome on the

virtual grade will be ^^-^ — =
-f- 0.40 (8 tbs. per ton). The train
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TABLE I.

VELOCITY HEADS FOR VARIOUS SPEEDS.

Speed



THIRD ANNUAL CONVENTION. 21

will gain in speed from Sta. o to 20, because the engine exerts on a level

the pull necessary for a -f- 0.40 grade. From Sta. 20 to 30, the pull suita-

ble for a + 0.40 grade is unequal to overcoming the actual -|- 1.20

grade ; the energy of the train is drawn upon, the speed steadily decreases

and finally becomes 18 miles at Sta. 30. Assuming the virtual grade to be

a straight line, the elevation of the virtual above the actual grade at Sta. 20

will be 29.50— 10.00^19.50 ft., which corresponds to a speed of about

^3*a niiles, and this is the speed the train would have at Sta. 20. Strictly,

the virtual grade should be a curved line, due to train resistance varying,

and the speed would then be slightly different from that given.

Again in Fig. 2. we may know (from experience or experiment, or

from computations) that the engine in starting from rest and acquiring a

speed of 26 miles per hour can exert on the average between speeds of

and 26 miles per hour a pull just sufficient to overcome a grade of + i.io,

on a tangent, in addition to ordinary train resistance. How far must the

train run before the speed of 26 miles shall be secured? Evidently to the

station where the distance between the + i-io and the + 0.60 grades will

be 24.00 feet (the velocity head for 26 miles) or

tion 48.

24.00

0.60
= Sta-

355^

FIG 3

Similarly in Fig. 3. An engine can haul its train up a grade of

+ 0.50 when the speed varies from 28 to 10 miles per hour; it is expected

to pass Sta. o at 28 miles per hour. At what station on this profile will

the speed (gradually reducing) become 10 miles per hour? The velocity

head at Sta. (due to 28 miles) will be 27.83, and for 10 miles 3.55. The
speed of 10 miles will be reached when the + 0.50 and the + 0.90 grades are

3.55 ft. apart or at a distance
^7- 3 — 3-55

^^ ^^ g^^ g^ j_ ^q jj j^ j,

o 90 — 0.50

thought necessary to maintain further a speed of at least 10 miles per hour



22 PROCEEDINGS OF THE

to avoid risk of stopping, it will follow that the grade beyond Sta. 60 -j- 70

cannot be as high as + 0.90, but must be reduced to that grade at which

the engine can haul its train at 10 miles per hour. This will really be

somewhat greater than + 0.50, since the engine at the uniform speed of 10

miles can pull its train up a steeper grade than the average grade for

speeds varying from 28 to 10 miles.

A momentum grade may be defined as a grade operated in such a way

that surplus energy stored in a train is drawn upon to allow the train to

be hauled up this grade, with less resistance to be overcome by the pull of

the engine, than would be necessary if uniform speed were maintained.

The common case of momentum grades is that where the train passes the

foot of a steep grade at comparatively high speed, and is allowed to pass

the summit at low speed. The practical problem for the engineer engaged

in location or construction is generally to determine either (a) how far a

steep actual grade can be continued and yet allow a required virtual grade

to be maintained, (as considered with Fig. 3) or, where an actual grade is

under consideration, to determine (&) what the virtual grade will really

be under prescribed conditions of operating (following the method used in

Fig. i), and also in this connection often to find (c) the speed which it is

possible to acquire at the foot of a momentum grade (as in Fig. i, at Sta.

20).

Modern railroad practice has substantially established the fact that mo-

mentum grades have their uses and are frequently of great value, but there

are definite and well-known important objections to their indiscriminate

use, and that they should be adopted as a matter of course ordinarily or

wherever opportunity offers, especially in original location, may be seriously

questioned.

The advantage of momentum grades is most apparent on short grades,

or just where there is the best opportunity generally to reduce the actual

grade. It should not be lost sight of that any grade lower than the limit-

ing grade may at any time have value, due to the fact that many trains do

not carry the same load throughout an entire division, but take on or set

off cars at stations, with the result that any' grade lower than the appar-

ent limiting grade of the division may become temporarily, or even per-

manently, the real limiting grade, due to the greater loads hauled over it,

and the lower grade may thus have the effect of increasing the capacity of

the entire division. In revision of line, conditions of traffic and of oper-

ating are more definitely settled, and the use of momentum grades can be

more intelligently made. It is often a choice between a momentum grade

and the alternative of a lower train load over a division, if the grade in

question is the real limiting grade of the division.

The proper procedure is for the engineer to note evidence bearing upon

the matter from other similar features, to estimate in each case the advan-

tages and disadvantages of the momentum grade, to take into account cost

of construction and operating and to consider safety and convenience, and

then, with these bearings in view, exercise his best judgment.

The principle of virtual grades finds an interesting application in con-

nection with regula'r stopping points, such as stations on a railway where
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nearly all trains are local. By reference to Fig. 4, it is clear that advantage

results from raising the elevation of the track at such a point. The virtual

grade being substantially uniform, the speed is decreased for trains ap-

proaching the station from either direction ; in starting from the station

the grade is also more favorable than the uniform grade, and any desired

acceleration is acquired sooner.

At stations where many through trains pass, the only disadvantage^

would be a diminution of speed in passing the station, which is not alto-

gether disadvantageous on the score of safety.

The subject has thus far been treated on the assumption that a straight

line represents the grade up which the engine can haul its train. This iS'

true only when the speed continues uniform. With higher speeds the
tractive power of the engine decreases, and in addition, the train resistance

increases. The grade up which the engine can haul a given train is less at

high speeds than at low speeds, and when the engine starts at a high speed

and steadily decreases its speed, the line up which it can haul its train will

be curved with the grade flatter at the beginning and steeper as the speed

decreases. It is difficult and probably impracticable to directly apply this

curved line to an actual profile. It may be possible to substitute for the

curved line some straight line whose effect will make it a substantial equiv-

alent for the curved line, but a simple solution in that direction is not an

easy matter.

A somewhat different method of solution which is interesting, as well

as substantially correct, is in use on the Canadian Pacific Railway in the

form of a diagram by which, in the case of a given engine and train, one
can find for each grade the speed the train may acquire (or lose) in given

distance, or vice versa the distance necessary to acquire (or to lose) any
given speed. The diagrams A and B may be explained as follows

:

In Diagram A the curved line AAA shows train resistance in lbs. per

ton, for various speeds (being Wellington's curve). The curved line

B B B shows the tractive force of the locomotive, reduced to lbs. per

ton of train. The train in this case weighs 1600 tons without the engine

and 1730 tons with the engine. The engine is rated as capable of hauling

this train up a grade of 0.60 at a uniform speed of 7 miles per hour. This
particular type of engine was selected as the most unfavorable in use.

The curved line C C C shows the excess of engine tractive force over

train resistance for the above engine and train. The ordinate (above o
line) to C C C at any speed =: the difference in ordinates between lines
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AAA and B B B. Where the train resistance is In excess of the tractive

force of the engine, the line C C C lies below the o line of the diagram.

Diagram B is plotted from a series of results, the computation of which

may easily be understood by reference to Table 2. This table is in simple

form, and hardly needs a detailed explanation of method of computation.

TABLE II.
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TABLE III.
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a fresh start will be made. It may further be considered good practice to

depend upon a low speed of 7 miles or 10 miles at important summits or

tops of descending grades, even though a somewhat higher speed may
appear possible in working with this diagram. Again at low points or sags,

a maximum speed of 25 miles or of 30 miles may be specified by the regula-

tions -of the railway.

Any theoretical determination which depends upon both a curve for

tractive force of engine and a curve (or straight line) of train resistance,

must be subject to the criticism that even if the tractive power of the engine

is reliable, yet on any particular railway the train resistance is likely to be

different (often materially so) from that given by anj' of the well-known

formulas or curves.

The series of curves shown in Engineering News, Oct. 31, 1901, is

even more conclusive evidence on this point. Nearly all of the lines shown
in that diagram represent results of actual experiment on some railway at

some time, and have extraordinary range. The work of finding the

tractive power of an engine at varying speeds is also carried on at some
disadvantage and inconvenience. There are two sources of possible error

therefore in determining the surplus tractive force available for grade or

for increased speed.

There would apparently be an advantage in point of simplicity in

determining this surplus tractive force directly if a convenient means could

be found for doing this. Fortunately it can be done by the simple expedi-

ent of critically observing velocities continuously during a run, in which

the locomotive is handled with the object of securing reasonable uni-

formity and also thorough effectiveness in tractive force. The velocities

must be properly connected with the actual profile of the road. Further-

more, for this purpose, the speeds must be observed with a degree of pre-

cision definitely greater than is commonly secured. In fact it is probable

that some special form of speed recorder would be needed for this purpose.

The ordinary speed recorders in use would not serve the purpose.

The records of distances and speeds made in such a test would give

directly a considerable number of figures necessary for Table II. Dyna-
mometer records would not be essential. They would be very desirable if

easily obtained, as sudden and irregular changes in draw-bar pull would
thereby be "detected and possibly results in certain cases might be thrown

out as accidental and not typical ; the tests, however, would be in all

respects more complete if dynamometer readings were made.

The replies made to the inquiry of this Committee in relation to

methods of Tonnage Rating seem to indicate that the practical tests are

seldom carried out with the addition of speed records. It reasonably fol-

lows that even when Chief Engineers and Engineers of Maintenance of

Way are opposed to the use of momentum grades, yet in practically rating

the engines, it is probable that in many cases a hill is actually climbed by

using a higher speed at bottom and a lower speed at top. It is in any case

desirable to know just how the steep grades are overcome, and careful

speed records are essential for this purpose. On some railways careful



THIRD ANNUAL CONVENTION. 29

tests have been made both upon train resistance and upon the tractive

power of the locomotive, and tests also as to speed in practical running

test, and in such cases the ratings deduced have, in certain cases, at least

agreed well with the practical road tests, as might be expected.

CURVATURE.

In computing from diagrams the speed a train will acquire at the foot

of a grade where there are curves, an allowance must be made for the

curves decreasing the grade. If curves are not compensated, this grade

adjustment will be the total curve height allowance divided by the distance.

If compensated, the grade adjustment will be twice as much, since the train

will encounter both the curve and the flattening of grade also.

From the result of the Committee's inquiries it would seem that the

practice in this country at present favors compensation proportional to

degree of curve, and 0.04 per degree represents average practice. The
observation of the effect of compensation however seems on the whole not

to have been critical enough to determine, definitely, whether or not it

should be proportional to the degree of curve, and experiment and critical

observation is further needed ; the effect of curves as shown on a speed

recorder capable of recording slight changes in speed is suggested as a

desirable method of experimenting.

PRACTICAL WORK OF GRADE REDUCTION AND CURVE IM-
PROVEMENT.

In the practical work of grade reduction, after the type of engine to be

used has been settled, the rates of grade permissible decided upon, and the

extent to which momentum and equivalent grades may be used has been

determined, the location of the new work is the important question. This

subject resolves itself naturally into three classes :

—

First—A new location far enough away from the existing line, to be

treated as a separate line, and built according to the usual methods of

construction independent of the old line.

Second—Raising or lowering the existing line on the original right-of-

way and alignment.

Third—A combination of the first two classes mentioned, in each par-

ticular section of work under construction.

The third class is by far the most usual, and generally the most eco-

nomical way, for the reason that it takes advantage of all available exist-

ing work, and only takes to a new alignment where required.

The experience of the engineers of a prominent line on which a large

amount of grade reduction and change in alignment has been done, has

shown them, that in grade improvements made for substantial distances, it

is better to build an entirely new line, and not interfere with the existing

traffic in any way. That is, they appear to have succeeded in doing so for

less money than by keeping the traffic moving over the existing line.
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A question of this nature, however, together with the extent to which an

existing line may be disturbed, and traffic impeded, must of course be

decided for each individual case; the governing elements being the density

of traffic or frequency of trains, and the amount of saving reasonably

expected from an intelligent comparison of the probable cost of each.

The various items to be taken into account in a tabulated comparison

of the cost of the maintenance and operation of a new line, with that of

the old, as well as the method of pro-rating them, are so well understood

that it is unnecessary at present to enter into details bearing upon them.

In the practical work of almost all grade improvements, the steam shovel

is usually the most important factor, and the Committee endeavored to

bring out for this report such facts as might be of use to those contem-

plating such work. To this end a series of practical questions were framed

and sent to the members of the Association in the form of a circular, and

a brief digest of the answers received follows.

CHARACTER OF SHOVEL.

Shovels varying in weight from 36 tons to 80 tons, and in dipper

capacity, 1% to 3 cubic yards, were respectively mentioned as desirable by

various members, but the majority of the replies embraced opinions that a

shovel weighing 65 tons, with a 2% cubic yard dipper, and at least 14 feet

clear height of dipper above rail was the most serviceable shovel for gen-

eral railway work.
FORM OF SHOVEL TRACK.

Lengths of 4 feet to 10 feet were mentioned as being used, but over 50

per cent of the replies advocate a length of 6 feet sections for shovel track,

fastened together with tie bars, and the rails joined with short splices, with

one or two bolts, each.

Many replies stated that they used keys in place of bolts, to fasten the

short splices. A form of track mentioned has wrought iron chairs on the

joint ties, into which the rail ends fit. No splices nor tie bars are used

with this particular track, and it has the advantage, that a single piece of

rail, say 6 feet long, is the heaviest thing to handle in moving up.

Another form had the sections with tie bars resting on stringers

6"xi2", and the stringers resting on ties, and blocking as required.

GAUGE OF SHOVEL TRACK.

Standard gauge was recommended almost unanimously, generally be-

cause of ease of movement from place to place, and the ability to make use

of tracks and sidings already laid. Two answers, however, recommended
the 3 feet gauge, for the reason that cars were more easily handled on the

dumps.
FORM OF CARS.

There is considerable diversity of opinion in regard to the best foim

of cars, but it is in line with the general answers received that Rodger

or Goodwin ballast cars without plows are used for trestle filling where
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the material is such that it will readily How through such cars ; and that

Haskell & Barker cars are used with a plow and Lidgerwood unloader

wherever there are no boulders or frozen clay to be dealt with,

and that where boulders and frozen clay are met with, that flat

cars with side stakes are used. Counter or side-dump ballast cars or

swinging sides of from 14 to 20 yards' capacity, for use with plows, seem

about equal in favor. Only a few advocate the use of small 5 to 7 yards

dump cars. All the replies received favor the use of aprons with all cars

used with plows and cables.

UNL0.\DING C.\BLES.

Unloading with plows and cables seems to be very satisfactory to prac-

tically all who answered our inquiries, but a majority considered that the

use of an unloader, and not the locomotive, was required,, in order to secure

the most economical working.

The length given of cable proper to be used varied from 400 feet to

2000 feet. General opinion seemed to be, that for use with the locomotive

alone, 20 cars were all it was economical to handle at one time, but that

with an unloader, 30, 35 or 40 cars, or whatever the locomotive could pull,

were allowable in a train. Those favoring long trains, stipulated that the

train length should be shortened on a crooked road, and all advocated the

use of snatch blocks on curves.

SPREADERS.

About 70 per cent of the members who made reply, use some form of

spreader or bank leveller, but there is great diversity in the kinds used.

There are principally two classes of such spreaders.

First—Those in which the wings open downward and outward, with

hinges horizontal, and are handled either by a windlass or air pressure.

Second—Those in which the wings fold against the sides of the cars,

with a vertical hinge near the front of the car. In this class the wings

may be adjusted for height.

Some of the second named class are reported very effective, but are a

little slow for getting out of the way of trains. Those of the first-named

class, when operated by air from the locomotive seem the best, because of

the ease with which they can be handled.

For quick work in grade reduction, it is essential that they have wings

on both sides.

NEW EMBANKMENT.

The Committee have endeavored to ascertain between what limits

various methods of making embankments were economical, such as raising

the track on the filling material, the use of a central core put up by team

work and widened with the shovel cars, the use of filling trestle, etc.

In raising track on embankments, it seems to be good practice to raisr

only about nine inches at a time, if the traffic is at all heavy, and even with

very light traffic, not more than twelve inches. This method ran, of course,
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be used to any height, but it ceases to be economical when a central core can

be put up by team work, and all widening be done by shovel, without hand-

ling track so often.

Where banks are to be over 15 feet in height, the temporary filling

trestle seems to be considered to give the best results.

Instances are quoted in some of the replies where banks forty

feet high, and built several years ago, are giving excellent results from the

central filling trestle method. These banks were built of new materia) in

the fall and winter, and put into service in the spring. They have settled

about four feet in all, but the settlement has been uniform, and no tendency

to slide has developed, although the material is mostly clay. The
drop has no doubt been of considerable service in solidifying the mass,

and it is thought that the piles of the temporary trestle work have also a

good effect in steadying it.

Some of our members recommended the putting in of the base of em-
bankments with teams, as this would obtain the necessary ditches.

An ingenious method has recently been used on some very high fills. It

consists of supporting a truss span, one end on the bank, and one end on a

movable tower, and using a short train of cars to dump from the span

and make the fill. The span is moved ahead as may be required.

SHRINKAGE.

There can, of course, be no uniform rule laid down for allowance for

shrinkage, as the required amount varies so greatly with the material.

Three to ten per cent is a fair range, and it is recommended that allowance

for shrinkage be made in width, as well as in height of banks.

.SHOVEL RECORDS.

There seems to be no uniformity in the method of keeping shovel rec-

ords, but the Committee have in view an analysis of those actually in use,

and hope at some future time to recommend a standard form.

Respectfully submitted,

W. McNab, Asst. Eng. G. T. Ry. Sys., Montreal, Can., Chairman;

C. Dougherty, Roadmaster I. C. R. R., Chicago, Vice-Chairman
;

C. Frank Allen, Prof, of R. R. Eng. Mass. Inst, of Tech., Boston

;

H. Baldwin, E. M.-of-W. C, C, C. & St. L. Ry.. Indianapolis, Ind.

;

R. C. Barnard, E. M. of W. Penna. Lines W., Cincinnati, O.

;

W. D. Pence, Prof, of Civil Eng. Purdue Univ., Lafayette, Ind.

;

H. C. PniLLiPS.^Asst. Supt. A., T. & S. F. Ry., Fort Madison, la.:

H. J. Slifer, Supt. C. & N.-W. Ry., Boone, la.;

J. T. Wilson, C. E., P., C. & W. R. R., Wheeling, W. Va.

Committee.

President Kittredge :—Inasmuch as the reports of the various

committees have been printed and distributed some time in ad-

vance of this meeting", I hardly think it necessary for the report to
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be read in its entirety. I will, however, call on the chairman of

the Committee to make any remarks or explanations or suggestions

in regard to the report which he may feel are needed.

Mr. W. McNab (Grand Trunk) :
—^Mr. Chairman, in regard

to this report of the Committee on Roadway, which I have the

honor to formally present, I do not think it is particularly neces-

sar}' for me to make any special remarks, unless such remarks be

by way of a few words of apology. It is a matter of regret to

me, as well as to my colleagues, that this report did not reach the

Secretary earlier, so that it might have been in your hands in

sufficient time before the convention opened to have given you

an opportunity at least to examine it. But, as you know, it is by

no means an easy matter to settle upon final details before pre-

senting the result for discussion. Anyone who has taken an

active part in committee work will thoroughly understand that,

and the difficulty is all the greater by reason of the residences of

the members of the Committee being widely separate ; that 's, in

regard to convenience of the members meeting to discuss the sub-

jects submitted to them. In such cases a great deal of the work

has to be done by correspondence, which naturally becomes quite

voluminous. However, the Committee have met and have given

the subject-matter herein contained careful consideration, and, it

is hoped, in a manner that may prove of benefit to the Associa-

tion. If it is not in as much detail as some might have wished

for, it is hoped that whatever it is apparently deficient in in that

respect may be reasonably inferred. It will be noticed that the

report has been prepared in three main divisions : First, "Cross-

sections of Roadway ;" second, "Improvements of Grades and

Alignment;" third, "Practical Work of Grade Reduction and

Curve Improvement."

In order that the discussion be not scattered, I would sug-

gest that it take place on these divisions in order. Further, Mr.

Chairman, I would remark that there are only about eigliteen

hours in which to transact the whole of the business of the con-

vention, and this Committee cannot reasonably expect a monopoly

of the time ; it would therefore be well in regard to the discussion

that it be prompt and to the point. If anyone present desires to

discuss the report, and is not fully prepared to do so at the present

time, by reason of the late hour at which it reached you, it may

3
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be stated that it will be entirely in order to transmit such discussion

by mail, and it will be incorporated in the printed proceedings of

the convention. I do not think it is necessary to add anything

further, but will simply say that the report is now open for dis-

cussion.

President Kittredge :—Printed copies of all the reports can

be had in the lobby, and any person who has not a copy of this

report can get one by coming to this desk. This report has been

printed and is in your hands, and it will be in order for someone

to make a motion to dispose of it, either by accepting the report or

criticising it, and then it will come before the members formally

for discussion.

Mr. McNab:—Through an oversight, the Committee failed

to incorporate with the report when it was being printed a recom-

mendation to the Association. I do not know whether it is in or-

der for me to supplement the report by presenting that recom-

mendation at this time.

President Kittredge :—I think it is in order to present the

recommendations at this time.

Mr. McNab:—The report should have contained the follow-

ing recommendations

:

''Resolved, That this Association approves of the opinions of this

Committee that on first-class roads of standard gauge, with constant and
heavy traffic, a minimum width of 20 feet at subgrade is good practice.

"That when finances will warrant it, and where the excavation can be

used in embankments within reasonable haul, uniformity in width of

subgrade in cuts and in embankments is proper.

"Local circumstances should invariably be taken into account in deter-

mining the angle of repose of any given material to be dealt with, and
slopes should be varied to suit the character of the respective materials."

President Kittredge :—For the purposes of discussion, I will

mark the three paragraphs of the resolution just read by Mr.

McNab as i, 2, and 3. No. i is that "the Association approves

of the opinions of this Committee that for first-class roads of

standard gauge, with constant and heavy traffic, a minimum

width of 20 feet at subgrade is good practice." No. 2 is that

"when the finances will warrant it, and where the excavation can

be used in embankments within reasonable haul, uniformity in

width of subgrade in cuts and embankments is proper." No. 3

is that "local circumstances should invariably be taken into ac-
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count in determining the an,c;le .

'" repos-.- of any given material

to be dealt with, and slopes should '.k. varied to suit the character

of the respective materials." This should be considered as part

of the report as submitted. I now await a motion as to what to

do with the report.

]Mr. H. G. Prout (Railroad Gazette) :— I move that the report

be accepted and resolution No. i adopted.

President Kittredge :—I think that the motion has been made
in a proper way. I believe it would be proper to accept and act

upon each resolution separately-.

Air. \\'. C. Gushing (Pennsylvania Lines) :— I think there

is some misunderstanding about these reports. If they were put

in the hands of the other members at the same time they were

put in my hands, the members do not know very much about

what is in this report. I certainly do not, because I did not see

it until I came to the meeting room a short time ago. With
very few exceptions the reports were all late. I think perhaps

the lack of discussion so far on this topic is due to the members
not being familiar with the report. The first resolution of the

Committee is quite clear and concise and I would imagine there

should be no trouble about voting on that. I think, however, in

general, that most of the members are unacquainted with the real

gist of the report.

President Kittredge :—As has been stated, there have been a

great many delays that have been disappointments to the Board

of Direction and to some of the committees. Some of the reports

were received very late, and others took a longer time in printing

than was expected. This report happens to be one of those that

was not received very early, having reached us in the early part

of March.

Mr. McXab :—Regarding Mr. Gushing's remarks, the first

division of the report to which this resolution refers is short

and concise, and there should therefore be no difficulty about tak-

ing it under consideration and discussing it at the present moment
if necessary. The part of the report dealing with this matter does

not embrace more than a page and a half and is paragraphed in

such a way that it can be easily understood.

President Kittredge:—In view of Mr. Gushing's remarks, it

might be well to discuss the report by paragraphs. I think that

could be done under the motion that is before the house.
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Mr. Gushing :—I make the suggestion that those reports which

have been placed in the hands of the members in advance of the

meeting be taken up first, and it may be that during the course

of the meeting the members will have an opportunity to look at

these reports, if they have not done so previously.

President Kittredge :-—That plan had been intended, but we
had to call on this Committee a little earlier than expected because

the chairman of the committee that was to be called first is ab-

sent. I think it would be quite unwise to carry on the discussion

of the reports in the absence of the chairman of the committee,

or someone to represent him. We hope the presence of all chair-

men later ; but the chairmen of the committees whose reports we
expected to first present were not present when we opened the

session.

Mr. Hadley Baldwin (Cleveland, Cincinnati, Chicago &
St. Louis) :—I presume there is no ol)jection to accepting the re-

port of the Committee, since the resolutions offered apply only to

the question of cross-sections. I suggest that that part of the

report be read, and then the resolutions can probably be intelli-

gently discussed.

(The Secretary read the first section of the report.)

;

President Kittredge :—Is there any further discussion ?

Mr. J. A. Atwood (Pittsburg & Lake Erie) :—I think the

roadbed suggested for embankment is a proper one. Twenty feet

is the minimum that should be used. It is the one v.'e have been

accustomed to for years, and I think the resolution is a proper one

to be adopted.

IVIr. A. Torrey (Michigan Central) :—As I understand the

text of the recommendation of the Committee, the minimum width

of the roadway and the embankment, irrespective of the height, is

to be 20 feet. We have always found it advisable to make the

width of the embankment in high fills greater than in the case

of low fills, ir. the expectation that the embankment would settle

more where it v, .ts deeper, and that the additional width in the

first constructio;- will furnish a shoulder more or less solid on

which to raise the track in the future. I think it is worthy of

consideration whether such construction is something to recom-

mend. Our practice on the Michigan Central is to widen the

base of the embankment one foot additional to what the uniform
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width would make it—one foot for every five feet in the height of

the embankment. We generally build a trifle above grade, but

always wide, and picking up the track later involves less material.

President Kittredge :—Would you offer any suggestion or

amendment to the motion ?

Mr. Torrey :— I thought I would bring out that point.

Mr. McXab :—In regard to J\Ir. Torrey 's remarks concerning

the practical work of construction, which are much appreciated,

the Committee made a recommendation that allowance for shrink-

age, which I presume is what Mr. Torrey refers to, be made ac-

cording to circumstances, in both height and width ; and further,

when 20 feet is spoken of, a maintained width is what is meant.

It is referred to on the last page of the report. The Committee

will slightly amend its resolution by adding the word "permanent,"

so that it will read as follows : "This Association approves of the

opinions of this Committee that on first-class roads of standard

gauge, Avith constant and heavy traffic, a minimum permanent

width of twenty feet at subgrade is good practice.''

Presfdent Kittredge :—If Mr. Prout and his second will ac-

cept that amendment, we will take a vote on the resolution as

amended.

(Resolution No. i was adopted.)

President Kittredge:—Gentlemen, what is your pleasure in

regard to resolution No. 2, which reads as follows : "That when
finances will warrant it, and where the excavation can be used

in embankments within reasonable haul, uniformity in width of

subgrade in cuts and embankments is proper." Perhaps it would

be consistent to introduce into that resolution the word "per-

manent." in order to make the resolution uniform with the one

just adopted.

Mr. McNab :—For the purpose of making the resolution uni-

form it will not do any harm. It is practically understood : but

it might be as well to insert it.

President Kittredge:—I think there is a little difference in

leaving the width unqualified and making it "permanent width."

What shall be done with the second resolution?

Mr. Prout:—I move the resolution be adopted.

(Seconded by Mr. Ra\mer.)
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Mr. Gushing:—I do not like the wording of the resohition as

well as I do the paragraph from which it is taken in the report

proper, which further supplements the statement by saying, "out-

side of which sufficient room must be allowed for side ditches.'"

There is more trouble, as a general rule, in the cuttings than with

the embankments, the drainage feature of which is the controlling

one. Consequently, any narrowing up of the cuts is almost certain

in all cases to be detrimental. I think, therefore, the provision in

regard to the ditches being commonly outside of what may be

considered as the ditch line, or sod line, or whatever line it

may be called, is eminently proper, and one of which I am ver\-

much in favor. I do not like the paragraph in the report in which

it advocates the narrowing up of the cutting to meet Cases of

economy. I think it is false economy. It ultimately results in

greater expenditure for maintenance. I, therefore, am much in

favor of the resolution standing as it does, with the addition

of the other sentence in the report
—

"outside of which sufficient

room must be allowed for side ditches." I would offer that as

an amendment to the motion.

Mr. McNab :—As far as the Committee is concerned, they

accept the amendment, because it was an understanding they bad.

and although it has not been actually inserted in our recommenda-
tion, it is emphasized in the report itself.

Mr. A. R. Raymer (Pittsburg & Lake Erie )
:—As the method

outlined by Mr. Cushing is the method followed by the Pittsburg

& Lake Erie, I had that in mind in seconding the original mol'on :

and as it is also mentioned in the text, that is my construction of

the original motion.

Mr. -A. W. Johnston (New York, Chicago & St. Louis) :—
It was my fortune, some years ago, to be connected with the

building of a Western line. We had about decided on the loca-

tion of the road, and the character of its construction. An old

engineer, who had long been a resident cf that country, came to us

for final instructions. He asked, "What kind of a railroad shall I

locate?" I said to him, "You have been here a long time, and

you understand the kind of a railroad we wish to have built in

this Western country." He ansv^ered, "I guess I understand; you

want an average Western railroad, capable of improvement." In

this report of the Committee there is a suggestion that when
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finances will not warrant, a certain thing should not be clone.

The inference to be drawn from the phraseology of the resolution

would be that when the finances would warrant, it would then

only be proper to do a certain thing. Now, any railroad com-

pany, building for the first time, will go as far as the money will

permit, and, therefore, the inference to be drawn from this resolu-

tion, that it would not be proper for any railroad to build a cut

with less than a certain width of roadway when they did not have

the money, and that it would be proper when they did have the

money, makes a wrong basis for ideal work. I would therefore

move to strike out the expression, "when finances will warrant

it." We are endeavoring to lay down an ideal condition, up to

which it is hoped that at some time the average railroad will

reach, if it has heavy traffic and fast traffic. We do not want to

take the position that we should not do certain proper things,, nor

do we want to lay down an ideal which would not be oroper under

certain conditions. It seems to me the phraseology is awkward in

that connection. I move to strike out the expression, "when
finances will warrant it."

President Kittredge :—I think probably Mr. Johnston's re-

marks are slightly out of order on account of the motion to

amend made by Mr. Gushing to add the sentence about the ditches.

Mr. Prout :—I move to incorporate the amendment made by

Mr. Gushing in the original motion.

(Motion seconded and adopted.)

President Kittredge:—The resolution will stand as amended.

Does Mr. Johnston wish to make an amendment now to strike

out the words "when the finances will warrant it?"

Mr. Johnston :—I think it is wholly unnecessary, and I move
to strike out those words.

Mr. J. H. Abbott (Baltimore & Ohio) :—I second that mo-
tion heartily. If we are to have an ideal or standard to work up

to, we do not want to limit it by a consideration of finances.

Mr. Edwin F. Wendt (Pittsburg & Lake Erie) :—It seems

to me we had better take one step farther and strike out the next

sentence, "where the excavation can be used in embankments with-

in reasonable haul." The Committee will probably admit at once

that if there is no place within reasonable haul to put the extra

material, it will be better to make a change in the line or grade
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and use this extra material. We will not have the ideal practice

unless we strike out the second clause.

President Kittredge :—I understand Mr. Wendt's remarks are

in the way of a suggestion ; there being a question before the

house, it is hardly proper to consider any amendment at the pres-

ent time. Is there any further discussion on Mr. Johnston's

amendment? The Association should only put its stamp of ap-

proval on what is adopted after careful discussion. Even where

all the members may think that the matter is worthy of approval,

we should bring out its good points as well as its objectionable

ones.

Mr. Prout :—Mr. President, it seems to me, sir, that in this

Committee's report we ought to try to free our minds from an

inheritance that we have from past generations of railroad build-

ers ; that is tO' say, within a very few years the conditions under

which railroads are built in this country have changed absolutely.

To-day money is very cheap. You can borrow It almost for noth-

ing, if you borrow large sums and have good security, and v.-e

discover now that practically all of the railroads of the United

States are being rebuilt. Therefore, we should put out of our

minds the idea under which we have been working for a couple of

generations now, of building our roads as cheaply as we possibly

can, and we should start out on the proposition at this time that

we should build as good railroads as we can ; and that being so. I

should be glad to have Mr. Johnston's motion prevail. I merely

suggest this as being a sort of keynote or principle on which it

seems tO' me we should proceed in dealing with this report; that

is to say, we should cease to think of building as cheap railroads

as we can, and get into the habit of building as good roads as we
can, in order that our successors shall not have to build them

over again at a much greater cost.

Mr. J. A. Atwood (Pittsburg & Lake Erie) :—I wish to

emphasize what has just been said by saying that we should

get away from the construction idea in railroad building—which

was to build cheaply and rebuild when dividends would warrant

—and follow lines of construction that will give permanency of

roadway. Our railroad enterprise is an assured success. Our
business is assured, and improvements made must be made quickly

and of best design. The service to be had from the improvements
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is of much greater importance to us than the saving of a few

dollars in first cost—therefore, make improvements of a perma-

nent character, and be sure that they are designed in a manner to

give the greatest service. I think the amendment is a proper one.

Mr. Abbott :—It seems to me the true idea we should have

in mind when we are to build a railroad is not to build a cheap

one, nor to build the very best, but to build it with a view to its

use. If we are going to put heavy machinery in a building, we
should construct a building which will support the machinery'

;

but it would be ridiculous to build a heavy structure for a dwelling-

house. I think it is the same way in regard to railroads. If we
are going to build a line to tap a lumber district, we do not want

to employ the best talent in engineering or in making the plans,

constructing or supervising the work, or to use the heaviest rails,

and all that sort of thing. We must take into consideration the

use that is to be made of the road, and the possible and prospective

earning power of the road. I do not believe that the present

generation has got beyond that question yet—the prospective

earning power of the road. If the road is located in such a situa-

tion that we may reasonably expect it to be a trunk line, or have a

large business, then we certainly should put into it the amount of

money that shall earn the most in return for the capital invested

;

and I really think that the true standard of our railroad construc-

tion must be the judicious expenditure of money in such a way that

it shall bring the largest returns to the owners and to those who
furnish the money.

Mr. Gushing:—Mr. Abbott's spirit of combativeness has led

him away from the true conception of the work of this Associa-

tion, as I understand it. Mr. Prout has well said that the great

bulk of the work on railroads to-day is the rebuilding of the

present lines. We are not thinking of new lines, as they form a

small part of the railroad work of the present time. This work

is made up of the rebuilding of the present lines, and that is why
this Association was formed—so that we could gather ideas from

each other and learn what each was doing in the rebuilding or his

own line. We ought to bear that in mind in these discussions.

There are very few of us who are chief engineers of new con-

struction, or interested in any new construction, outside of small

branch lines here and there ; but we are nearly all of us engaged
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to-day in endeavoring to improve the railroads we are working

for. This work is predominant all over the country, and not con-

fined to any one section : it is certainly predominant over the

greater part of the country. I do not believe we should forget

that this is what we are discussing, and not the buildmg of new

lines of road.

Mr. McNab:—Before proceeding to read the resolution as

amended, I might say that the Committee have had in view first-

class roads in keeping with modern requirements—first-class reads

with heavy and incessant traffic, and first-class roads with less

heavy traffic. They have not dealt with pioneer roads, or roads

that may be used for temporary purposes. In regard to Mr.

Johnston's amendment, I think it would be covered if we were

to adopt the clause in its entirety, which begins on page 2 of

the report, and simply says

:

"Resolved, That in the theory upon which the width of embankment

at subgrade is based, it is considered that the track in cuttings is placed

upon what is virtually a low embankment, and in order to preserve uni-

formity of conditions immediately under the track throughout the line,

the width of subgrade in cuttings should be made the same as on embank-

ments, outside of which sufficient room must be allowed for side ditches."

That is the ideal condition. In regard to the next clause, it

was intended to embrace the less important lines, but if the Asso-

ciation does not want to temporize with matters and simply have

one ideal before them, then we should leave that clause in its

entirety.

Mr. Gushing :—As far as I am concerned in this, I will accept

the revision of the chairman of the Committee.

President Kittredge :—^We will now take an inventory and

see where we stand. The original motion was on the resolution

as first written by the Committee. It is proposed by Mr. John-

ston to amend it by striking out the words, "when finances will

warrant." The chairman of the Committee was asked to rewrite

his resolution, and he presents us with the sixth paragraph, on

page 2, of the report, which covers the ground, but with different

phraseology. The motion before the house is Mr. Johnston's

amendment. We must dispose of that either by accepting it or

voting it down, and taking up something else.
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Mr. Johnston :—Mr. President, do I understand that the

chairman of the Committee offers as a substitute a resolution

with changed phraseology?

President Kittredge :—Yes, that is my understanding.

Mr. Johnston :—My only idea was to eliminate the notion

that ideal practice would be affected by the condition of a man's

pocketbook. Our friend who is going to build a logging railroad

will not build a New York Central Railroad, but if the New York
Central man desires to come up to a high ideal, we should not

discourage him.

President Kittredge:—The motion we must act upon is the

one which simply strikes out the words, "when finances will war-

rant it." from the resolution as originally written by the Com-
mittee.

(The amendment carried.)

Prof. C. Frank Allen (Massachusetts Institute of Tech-

nology) :-^If it is in order. I would propose the substitution of

the resolution as presented by Mr. McNab.
President Kittredge :—Does the second of the original mo-

tion accept the substitution?

Mr. Raymer :— I accept the substitution.

President Kittredge :—The resolution now, as suggested by

the Committee, and as accepted by Mr. Prout and his second,

is, "In the theory upon which the width of embankment at sub-

grade is based, it is considered that the track in cuttings is placed

upon what is virtually a low embankment, and in order tO' preserve

the uniformity of conditions immediately under the track through-

out the line, the width of subgrade in cuttings should be made
the same as on embankments, outside of which sufficient room

must be allowed for side ditches.'"' As the matter stands, that

is the resolution upon which the Association is to act, and, as I

understand it, occupies the position of having been moved and

seconded that it be accepted.

(Resolution adopted.)

The third resolution, as submitted by the Committee, is, that

"local conditions should invariably be taken into account in de-

termining the angle of repose in given material to be dealt with,

and slopes should be varied to suit the character of the respective

materials."
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Mr. Wendt:—I move that the Association approve the reso-

lution.

(Seconded by Mr. Gushing.)

President Kittredge:—^It is moved by Mr. Wendt, and sec-

onded by Mr. Gushing, that the resokition as read be accepted.

The question is open for discussion.

Mr. W. B. Poland (Baltimore & phio Southwestern) :—It

seems to me that under this heading it would be very proper and

desirable for the Gommittee to go into this matter much farther

than they have. It occurs to me that under this heading there

might be taken up to advantage the standard section which should

be adopted for different kinds of ballast. It may be that that is

covered by some of the other committee reports, but T do not at

the present time remember that it is so covered, and if it is not,

I offer as a resolution that this matter be referred back to the

Committee, and that they be requested to submit at the next annual

meeting the sections which they recommend for different classes

of ballast, and show by diagrams the slopes which, in this state-

ment, they say should be varied for different classes of ballast.

I think this is one of the most important things in connection

with maintenance, and it seems to me that this would be a proper

place for this Gommittee to- make their recommendations a? to

the exact sections to be adopted for, say, rock and slag or cinder

and various classes of gravel.

President Kittredge:—The question of ballast and ballast

cross-sections is treated by the Gommittee on Ballast, and is

covered there fully. A distinct line has been drawn between the

track superstructure and the roadway, and that line separates

the ballast from what is called the permanent way, or, as is desig-

nated in this report, the roadway.

Mr. Abbott:—^I think the gentleman who has just spoken

raised the point in regard to the slope, which is very important.

It has been my experience that the material which, in the form

of natural bank, takes a certain slope, will not stand up under

the wear and weather in a made bank at the same slope. I have

made some study of that and find the embankment—the top

of it—and the ballast acting as a kind of roof or shed, that the

water falling upon it in heavy rains and running to the outer

edge will wash out and give a curve to the top of the embank-
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ment and roadbed, and at the bottom it will curve th^' other way,

filling in at the bottom of the slope, and that, ultimately, doing

that, it will give a lesser slope to the whole side of the embank-

ment. If it is very high, the main portion of the slope between the

top and bottom may show a little change, and I believe it is ver}-

good practice to make the slope for the material used in an em-

bankment a little larger than you will find it in the state of the nat-

ural bank, especiall\- when the natural bank has been held at the

top by vegetation. 1 presume the Committee expected in another

year to take up the question of the slope, judging from the re-

marks, "That the actual slopes to be offered will be examined

later on," and I simply drop this in now as a thought, that the

slopes should be greater than used in practice, because it will

change under maintenance to a different slope than constructed.

Mr. McNab:—I think the resolution will cover all these fea-

tures. The Committee has in view the securing of data in re-

gard tc the practice throughout the length and breadth of the

country in slopes of different angles, various descriptions and

material. We have said in our report that no definite angle is

given because it varies in different classes of material, and also

on account of the local features which obtain in almost every

instance. We have in view the securing of information which

will be brought out in subsequent reports.

President Kittredge:—I understand that the Committee has

not completed its recommendations in all matters to be dealt

with by it, and has simply submitted these resolutions as the ones

which they feel they have discussed sufficiently to carry them

down to a point where they can be either approved or not by the

Association.

Mr. McXab :-— That is right.

(The motion to adopt the resolution as read was carried.)

President Kittredge :—The remainder of the report of the

Committee on Roadway is now before you. The Committee have

followed the instructions given them by the Board of Direction,

in so far as they have discussed and recommended for adoption

bv the Association such features as they feel had been worked

out to such a point that they could be adopted. They have made

no recommendations for us to take final action upon, but I suppose

it is entirely proper to discuss the report in any way that the Asso-

ciation mav desire.
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Mr. McNab :—As to the two- subdivisions which follow, the

Committee's idea is that it should be taken home by the members

of the Association and thought over between now and the next

convention. I know it would hardly be reasonable to expect

any person tO' take up this matter of grades in general and discuss

it offhand ; but our idea is that between now and the next con-

vention it should be carefully considered and afterwards dis-

cussed as opportunity offered. The same may be said in regard

to the matter of practical work, although that is paragraphed in

such a way that we might get some valuable information from the

present meeting, if some of the members who are actually en-

gaged in that class of work will give to the meeting some points

in their experience.

Prof. W. D. Taylor (University of Wisconsin) :—I would

like to ask why it is that the Committee recommends that

a shrinkage should be allowed both horizontally and vertically,

and would ask the Association whether or not there are any in-

stances on record where an embankment has settled horizontally.

If you allow, say, lo per cent shrinkage, both horizontally and

vertically, in two dimensions, the volume will be increased about

21 per cent, and embankments do not settle so much as this.

Mr. Hadley Baldwin :—I think myself that the expression,

"shrinkage horizontally," is not correctly used in this connection.

The decrease in cross-section, or decrease in horizontal dimen-

sions, where it occurs, is always due to settlement vertically, and

our resolution on caring for the slopes by giving proper angles

will eliminate probably any necessity for recommending that (xtra

width be made in the embankment.

President Kittredge :—^It occurs to me that Mr. Taylor may
have assumed that "horizontally" meant "longitudinally." I

gathered from his remarks that he does not mean longitudinally.

Mr. C. S. Churchill (Norfolk & Western) :—It seems to me
the recommendation of the Committee, that the horizontal width

be increased, is a correct one. This comes up especially in iilling

trestles and such work as that. You cannot change the grade

of yoiir track, as you do not want to put a hump in yoiu- toad,

and the common-sense way of handling the matter is to make
your roadbed extra wide. About one foot in five is, in our ex-

perience, correct, and this has been our practice for several vears.



THIRD ANNUAL CONVENTION. 47

The result is when a bank settles we have a wide space under our

track that allows us to raise it up. It is a very simple matter

to maintain width when there is a small raise to make, providing

the footing exists on which to place that raise, and the whole

object in making the bank wide is. therefore, to get the width

on which to make the raise without going to the bottom of the

large fill already made. Therefore. I think the recommendation

would be complete if the Committee would leave out the vertical

and adhere to the horizontal increase. Make a bank extra wide,

but do not make it high, because you do not want a hump in

your track.

^f r. McNab :—I appreciate Mr. Churchill's remarks in regard

to the humps. Where you have a short fill or a series of fills to

make, you would be apt to get a hump in your track if you made

your fill proportionately high ; but. generally speaking, where

you have a long embankment, I think it is proper to increase

both the height and the width.

Mr. Torrey :—I suppose the percentage in addition on ac-

count of the depth of fill is expected to apply to all work, part

of which is building a second track. I think you scarcely want

your old settled track two or three feet lower than a new track.

It is cheaper to build a wide embankment and follow up with a

second track.

Mr. Wendt:—Under the head of "practical work" there

are a number of subjects which we may well pause to discuss.

The tendency at the present time seems to be to use steam shovels

of greater capacity, a three-yard dipper being now cjuite com-

mon in many parts of the country.

The Committee's recommendation that the gauge of track

be standard should meet with our approval.

The subject of cars to be used in connection with construc-

tion work is one of great importance. About one year ago the

Pittsburg & Lake Erie Railroad purchased one hundred steel

flat cars, fully equipped with steel aprons, air-brakes and side-

boards, and began using them in connection with steam shovels.

These cars give excellent service, and will carry twelve cubic

yards of material, measured in excavation, without the use of

sideboards.

The most economical method of unloading flat cars containing

excavated material is by the use of an unloader. Attention is
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called to the capacity of the old Lidgervvood unloader, which

was 25 tons. It has been found in practice that a more power-

ful unloader was necessary to haul the plow over a train of

flats loaded with ten or twelve cubic yards of material. The

new style of Lidgerwood unloader has a capacity of sixty tons,

and experience shows that an unloader of this capacity is neces-

sary for satisfactorily unloading trains of flat cars.

It has been found by experience at times when an unloader

would break down that it required one hundred laborers to do

the same work which was done by the machine.

Investigation seems to show that there are very few spread-

ers in use in this country, and yet the great value of a spreader

in the reduction of expense in connection with the leveling of

material is well known. Their cost is generally from $1,000 to

$1,500, including a car.

In general, I desire to compliment the Committee for the

form and character of its report, which it seems to me is a valu-

able contribution to railroad literature.

Mr. F. H. McGuigan (Grand Trunk) :—I just want to say

to Mr. Wendt that I am sorry he admitted that when the Lidger-

wood unloader broke he had to put one hundred men in its place,

instead of substituting a locomotive, in case his admission should

reach the ears of his General Manager.

Mr. Wendt :—Mr. Chairman, I am very glad to accept the

criticism, but we did not have any locomotive for that purpose, the

locomotives being what are called "teapots."

Mr. Gushing :—'I think they are not making locomotives pow-

erful enough to-day to unload a train of cars that could be un-

loaded with a Lidgerwood machine.

Mr. Atwood :—I would like to say also that I think it would

be absolutely impossible for the "teapots" referred to to unload

by plow cars loaded with three yards of material. The loco-

motives would not be powerful enough to plow them oflF.

Mr. McGuigan :—^Mr. Chairman, I should like an explana-

tion of that statement. I have been doing this sort of work for

twenty years, and up to four years ago never knew what a Lidger-

wood unloader was. We managed before we had rapid unload-

ers to unload cars with the same quantity of load, and I claim

it is entirely possible, with an ordinary 17-inch cylinder engine.
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to unload from any ordinary flat car seven or eight yards of ma-
terial without a rapid unloader. We unloaded last year 200,000

to 300,000 yards without using- either big engines or a rapid

unloader.

Mr. Gushing:—The explanation is simple. The cars can be

loaded so much heavier to-day on account of using the Lidger-

wood machine that the locomotives cannot unload them. I have

demonstrated that time and again. I do not say with sand or

gravel or anything like that, but there is material which our

friend here is handling, and which I myself have handled, that

cannot be unloaded by a locomotive. You can load flat cars so

heavily they cannot be unloaded.

Mr. McGuigan :—I again rise for an explanation. I would

like to know what the material is.

Mr. Gushing:—Heavy clay and rock.

^Ir. McGuigan :— I have been unloading that same kind of

material, and do not think it is necessary to substitute one hun-

dred men if an unloader breaks. I think you can do it wnth a

small engine by exercising a little intelligence in the loading of

cars.

Mr. Gushing :—That is very true. When cars are being un-

loaded with a Lidgerwood unloader and it breaks down, a cer-

tain amount of material has to be unloaded by hand before you

can use the engine.

Mr. E. H. Lee (Ghicago & Western Indiana) :—I under-

stand that the use of the Lidgerwood unloader and center plow

has been very satisfactory in unloading with sideboards as high

as three feet. I would like to ask if any member of the Asso-

ciation has had satisfactory experience in using a side plow under

such conditions.

Mr. McGuigan :—I would answer the gentleman by saying

that I have handled side plows for twelve or fifteen years with

locomotives and without unloaders, handling heavy clay, gravel

and sand.

President Kittredge :—How many yards on a car ?

Mr. McGuigan:—From five to seven. It would depend on

the character of the material and the distance we were hauling.

Sometimes we would load the cars lighter and toward the

outside.
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Mr. Lee :— I would like to call attention to the fact that

the question related to the use of a side plow on a car having

the capacity of perhaps 25 or 30 yards. I have frenuently used

the side plow for unloading flat cars with sideboards of perhaps

10 or 12 inches, which could be removed from one side. I have

information which I consider reasonably reliable as to the use

of a center plow for unloading practically a gondola car. The

particular information which I desire is whether any member
of the Association has had experience as to the practicability

of unloading a gondola car with swinging sides with a side-un-

loading plow.

Mr. H. F. Baldwin (Chicago & Alton) :—We use a great

many Haskell & Barker cars, and we have unloaded them with

the side plow. We could not load them to their full capacity.

We loaded them with possibly 15 or 20 yards, instead of 25 or 30

yards. The material was very sticky clay and broke off the stakes.

We had a great deal of trouble in the stakes breaking ofif, but that

was because of the character of the material. With gravel or

sand we would have had no trouble, and could have easily

handled the full capacity of the cars with the side unloader.

Mr. W. J. Harahan (Illinois Central) :—We have used

Lidgerwood unloaders for the last year with side plows. We
have also used the center plow, mostly for unloading gravel and
clay. Our experience with the Lidgerwood vmloader has been

very satisfactory. The cars hold about 38 yards, but I do not

think we can unload more than 2d or 25 yards with a side un-

loader. My experience with the side unloader is that it takes

a great deal more power to handle it than it does a center un-

loader, 'and ordinary flat cars of about 10 yards are about all

they can handle when unloaded by locomotive.

Mr. Abbott :—I have had no experience with the high-sided

cars, but I would like to say that we have done a good deal of

work the last two years with flat cars with aprons, and we have

not been able, with our small engines, to pull off a full load on

flat cars with a side plow, but can do it with a center plow. Our
side plow takes at least 50 per cent more power to pull than the

center plow, and our cars with the aprons, loading continuously,

have from 12 to 15 yards in sticky clay, such as we meet with

in Cleveland, which is very treacherous stuff. When loaded in
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a plastic condition we can get on some 20 yards, piling it up.

Even with the center plow we use a high-class engine, although
we have succeeded in getting it off in runs and starts with the

center plow without using the highest class engine.

Mr. H. F. luildwin :— I want to say, in explanation, in the

work 1 refer to we have the very heaviest material to unload. I

did not intend to say that with a locomotive we could pull off

any such load.

Mr. Lee :— I would like to ask Mr. Baldwin whether he would
feel justified, in the light of his experience, in again following

the same practice, in dumping or handling stuff' or clay sucii as

he has described, by using a side plow, and whether the stake

breakage was sufficient to deter him from such another attempt.

Mr. H. F. Baldwin:—Under the same conditions I would
do the same thing again. The stake breakage was at a place

where we have had to raise our tracks to about twelve feet, and

the stakes broke off so badly that finally we had stakes only on one

side, and we could not handle the matter very well, except with

the side plows.

Mr. W'endt :—I do not question the statement that a loco-

motive can haul a plow over a train of flat cars and thus unload

the material, but this statement is true only when the cars are

loaded with reference to the capacity of the engine. It has been

found in practice that a 10-wheel engine, with cylinders 18 by

24 inches, and 25,000 pounds' weight per driver, will not success-

fully and satisfactorily haul a plow over a train of cars when
the cars are loaded beyond about seven cubic yards of material.

Much depends upon the condition of the engine, whether it is in

good repair or not.

Industrial conditions frequently compel the construction de-

partment to accept engines of very light capacity, and when
insufficient motive power is assigned to construction work it will

be economy to purchase an unloader and handle the plow with it.

Every transportation department wishes its engines to haul

maximum loads, and it seems to me that the construction de-

partment should aim to load the flat cars much heavier and thus

reduce the number of trains, and thus the train and engine mile-

age. If cars are to be loaded with some twelve cubic yards of

material, it will not be satisfactorv to unload the trains with
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engines hauling- the plow, and the purchase of an unloader will

be a measure of economy.

Mr. W. L. Breckinridge (Chicago. Burlington & Quincy) :

—

We have unloaded ballast with both side and center plows. We
found that there was a limit to the number of cars that could be

unloaded by a locomotive. The material handled was burnt

ballast.

Mr. Thomas L. Hanley (Grand Trunk) :—We have had the

trouble of cables breaking every once in a while, caused by rough

handling in unloading. We used to break our cables a great

deal and we kept on hand a cable that would cover about four-

teen cars. Our material ran all the way from sand to blue clay,

and we used to take that train of twelve to fourteen cars and

unload with a 19-inch cylinder engine.

Mr. Abbott :—I would like to ask the size of the cable.

Mr. Hanley :—Inch and a quarter to an inch and a half.

Mr. Abbott:—^We have used the inch-and-a-quarter cable—
used one four years, and got another last summer, and it has

never broken. It is a little smaller than the gentleman speaks of,

and we have never had any trouble. We had twelve to eighteen

yards' load to the car.

Mr. Hanley :—All I have to say is that you are very lucky.

Mr. Abbott :— I think it is the fault of the cable.

Mr. Poland :— I would like to inquire the number of yards

to the car that they unloaded.

Mr. Abbott:—We had twelve to eighteen yards.

Mr. McGuigan:—Mr. Wendt has evidently misunderstood

me. Our experience with unloaders has been very satisfactory,

and we have never had trouble with a Lidgerwood unloader or

any other device of the same kind. My contention is that it is

not necessary to substitute men for the unloader if it breaks

down. With reference to the amount of material put on a car,

I think it is very largely a question of the character of the work

that you are doing. Much of the work we were doing, which ]\Ir.

Hanley speaks of, was cutting down track. We found we could

cut deeper below the grade line by using flat cars than by using

cars our friends of the Alton and some other lines were using.

We had to use more cars to get the same quantity, but were more

frequently able to complete the cutting to grade in a single trip
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on account of cars beinj^' lower, where we should have been coni-

pelled to make two trips if usiuj;" cars with high sideboards antl

of greater capacity.

Mr. E. E. Hart (Xew Wirk. Chicago & St. Louis) :—Dur-

ing the summer of 1.895 ^ P^^^ i'^ -^ ^^^ '^t Xebraska City on the

Burlington road, and did the plowing with an engine. We put

in 200,000 yards, and we had no ditYiculty with the side plcws,

loading twenty to twenty-two yards on a car. The first few days

we had trouble, but we lengthened the guides on the side plows

eight or ten feet, so that the plow, in making its transit from

car to car, entered the earth steadily, and we had no further

trouble. Last summer we put in a large fill at Springfield, Pa.

Here we used the Lidgerwood unloader. We have been putting

on twenty to thirty yards to the car, and plow from side to side

to hold our trestle in shape.

President Kittredge :—What kind of material?

Mr. Hart :—At Springfield, wet quicksand or very fine sand

mixed with clay. The work referred to on the Burlington was
clay, shale, rock, etc., but our success there was due to the use of

the lengthened guides on the plow. We heightened our side plows

and used a ten-inch board ; somewhere in the neighborhood of

twenty to twenty-two yards were loaded on a car. When
using burnt ballast on the Burlingtoii, we put on fourteen \'ards

and had no trouble. The sideboards w^ere about three feet high

for burnt ballast.

Mr. W. ^L Camp (Railway and Engineering Review—by
letter ) :—The Committee expresses doubt as to the practical re-

sults of attempting to crown roadbed in the center to make it

shed water. It is true that this scheme, which is indicated on

the standard cross-section drawings of almost every railroad, is

but seldom carried into practice. In my opinion such negligence

is one of the worst mistakes that is made in railway construction.

In cuttings it is an easy matter to crown the roadbed at the center,

without extra expense, and the material is usually firm enough

to preserve such a surface permanently. On a good share of the

embankments that are built it is also a simple matter to properly

shape the top of the roadbed in permanent form if the matter

only received the necessary attention, as explained in my remarks

in the discussion of the report on ballasting.
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On roadbed for double track, where the embankment for the

second track has been constructed by filHn^iy alongside an old em-

bankment for single track, the drainage conditions at snbgrade

are even worse than are usually found with roadbed for single

track. When filling is done in the manner stated, the slope of

the shoulder of the old roadbed forms a natural drainage course

lower than subgrade on the new roadbed, so that water from

the old track tends to run' into the space between the tracks, and

the conditions do not admit of grading to shed water in both di-

rections from this depression. Some double-track road.s are using

a tile drain under the midway, with side branches running under

the tracks, and in other cases there is a ditch along the midway

8 to 12 inches below the bottom of the tie, with lateral drain

boxes or tiling extending under the tracks. I suggest that it

would be well for the Committee to investigate this method of

constructio'n, with a view to reporting upon results accomplished,

and to recommend to what extent and under what conditions

such construction is considered necessary.

President Kittredge :—The time is passing, and while 1 do

not wish to curtail any discussion of a subject of so much im-

portance as this is, still I feel as if it were necessary for us to

pass on to some of the other subjects in order that we may get

through our business. There being no motion before the house,

unless there is some special request, we will declare this suljject

closed for the time being and the Committee dismissed.

I would like to call the attention of the chairmen, where

the chairmen are present, and the vice-chairmen, where the chair-

men are not present, of the various committees, to the advisabil-

ity of having a meeting as early as practicable and before their

subject is called for consideration by the Association. By doing

this matters can be looked over and any omissions or any correc-

tions which they desire made can be discussed by them and put

in shape.

I will next call for the Committee on Track, Mr. Poland, of

the Baltimore & Ohio Southwestern, chairman. The Secretary

will read the Committee's names.
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REPORT OP"^ COMMITTEE No. V.—ON TRACK.

To the Members of the American Raiki'ay Eugiiiccriiig and Maintenance-

of-Way Associaticn:

In presenting its report, your Committee on Track has endeavored to

cover only five of the ten subjects assigned to it, leaving the remainder,

as suggested by the Board of Direction, for future investigation.

Several of the subjects below have been discussed previously, but are

now reported on with recommendations.

I. MAINTENANCE OF LINE.

(a) Adjustment of Tangents:

Recommendaticns: Tangents shall be adjusted by throwing the

tangent between summits; between curves; or by throwing curves to meet

tangent; or by partially throwing curves and by partially throwing tan-

gents, as may produce the least work. Centers shall be set with transit-

to insure accurate line.

(b) Adjustment of Curves, with Consideration as to Easement Curves:

Recommendation : Easement curves shall be used as follows

:

For speed not exceeding 30 miles per hour, on all curves ex-

ceeding 2 degrees.

For speed not exceeding 60 miles per hour, on all curves exceeding

I degree.

Where higher speed is attained, on all curves exceeding 30 minutes.

Easement curves shall be used between curves of different degrees

in the same way that they are used between curves and tangents.

The length of easement curves shall be the same as the distance in

which the curve elevation is run out ; therefore, as the super-elevation

of curves depends not alone on the degree, but also on the speed of trains,,

the length of the easement curve should vary in the same manner.
For ordinary practice, a chord length equivalent to 100 feet for each

degree of variation in curvature is recommended.
Where the distance between curves will not allow this, or for other

reasons, a chord length of 25 to 30 feet may be used.

For very high-speed roads, a chord length equivalent to 150 feet or
more per degree of variation is recommended.

Your Committee believes that any form of transition curve is satis-

factory which gradually changes the degree of curvature, and in which

the length of chord per degree of variation can readily be changed to suit

each particular case, the essential point being that the length of the ease-

ment curve shall be the same as the distance in which the super-elevation

of curve is raised from o to full elevation.

We recommend any transition curve of the Searles, Crandall, Hoi-

brook, Talbot or cubic parabola type, which shall be susceptible of being

run in by deflection or offset.
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(c) Method of Securing and Maintaining Perfect Line:

Recommendations : Permanent witnesses shall be placed at points

of tangent, points of spiral, points of change of curvature, summits, and

at such other points along curves or tangents as will enable the alignment to

be identically reproduced with a transit.

2. MAINTENANCE OF SURFACE.

(a) Elevation of Curves, with special consideration as to amount and
beginning and end of elevation, and as modified by location of

curve and conditions of traffic:

Recommendations : The inner rail shall be maintained at grade.

Your Committee advises that the approximate formula,

E = G V2

32.16 R
in which.

E = elevation in feet,

G =: standard gauge, 4.708 feet,

V = velocity in feet per second,
R = radius of curve in feet.

will give essentially correct theoretical elevations for the outer rail of

curves, and is recommended for ordinary practice, but must be modified

to suit special conditions.

This formula will give results which are expressed in the accompany-
ing table, and are recommended for use, with the modifications given

below

:
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and it often happens that on freight lines the correct elevation for pas-

senger service would be so excessive for freight service that the train

resistance would be increased enough to materially reduce the tonnage

hauled. In this case, a compromise must be made between the two rates

of speed, and the curve elevation used will be too small for passenger

service (theoretically), but practicable for freight service.

When the theoretical elevation is reduced the speed of passenger trains

should be correspondingly reduced. This is a problem which must be

decided on each road, according to the relative importance of its freight

and passenger traffic.

It must not be understood that it is unsafe to run over a curve at a

higher rate of speed than tnat for which it is elevated. A train may
safely run lo miles per hour over a curve which has no elevation, in

the same manner a train may safely run 60 miles an hour over a curve ele-

vated for a speed of but 50 miles an hour. Such an extreme should be

avoided. It results in increased flange and rail wear and cost of main-

tenance. The curve can never ride perfectly and the danger of accident is

increased.

The maximum allowable elevation of curves depends entirely on local

conditions. On fast passenger roads, where crushed stone or other stiff

ballast is used, a difference in elevation of 8 inches is successfully main-

tained, and your Committee recommends that for ordinary practice a maxi-

mum elevation of 8 inches shall be used, but that when greater eleva-

tion is required, speed shall be reduced until the 8 inches elevation gives

satisfactory results.

The super-elevation of curves shall be zero at the point of spiral and

shall increase to full elevation at the end of the spiral or point of simple

curve.

In ordinary practice, it is recommended that the elevation be run out

at the rate of i inch in 60 feet, but this will be modified by the same condi-

tions that should vary the length of the easement curve used.

<b) Vertical Curves:

Recommendations : Vertical curves shall be used wherever changes

occur in the rate of grade.

Theoretically, the changes in the rate of grade for each station of the

vertical curve should be equal. A section of a parabola as applied to this

purpose so nearly approximates this condition that the following formula

is recommended for practical use:

77 78 79
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Let AB, BC be two grades in profile, intersecting at station B, and

let A and C be the adjacent stations. It is required to join the grades

"by a vertical curve extending from A to C. Suppose a chord drawn from

A to C. The elevation of the middle point of the chord will be mean of

the elevations of grade at A and C. One-half of the difference between

this and the elevation of grade at B will be the middle ordinate of the

curve. Hence we have

:

^ ^ 1/ (
grade A -f- gr;^de C — grade B \

in which M = the correction in grade for the point B. The correction for

any other point is proportional to the square of its distance from A or C.

Thus the correction at A + 25 is 1-16 M ; at A + 50, it is Vt M ; at A + 75,

it is 9-16 M ; and the same for corresponding points on the other side of B.

The corrections m the case shown are subtractive, since M is negative.

They are addative when M is positive, and the curve concave upward. (See

Searles.)

The proper length of vertical curves depends on the difference in rate

of grade of the intersecting tangents. As a rule, we recommend that such

curves should not be less than 200 feet or more than 800 feet long.

(c) Proper Methods of Tamping:

(i) Ec.rth or Clay Ballast.—Recommendations:

Tools: Shovel equipped with iron cuff or handle for tamping; broad

pointed tamping bars.

Work: Tamp each tie from 18 inches inside of the rail to end of tie

with handle of shovel or tamping bar. If possible, tamp the end of the

tie outside of rail first and let train pass over before tamping inside of

rail
;
give special attention to tamping under the rail ; tamp center of ties

loosely with the blade of the shovel ; the dirt or clay between the ties must

be placed in layers and firmly packed with feet or otherwise, so that it

will quickly shed the water; the earth mus^ not be banked above the bot-

tom of the ends of the ties ; the filling between the ties must not touch the

rail ?nd should be as high as, or higher than, the top of the tics in the

middle of the track.

(2) Cinder' Ballast (Railroad Product) :

Tools : Shovel, tamping bar or tamping pick.

Work : Same as for earth and clay ballast.

(3) Burnt Clay Ballast:

Tools : Shovel only in soft material. When burnt very hard, tamping

pick or bar should be used.

Work: Tamp 15 inches inside of rail to end of tie, tamping end

of tie first, letting train pass before tamping inside of rail ; tamp center

loosely ; tamp well between the ties ; dress ballast same as for earth or

cinders.
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(4) Broken Stone or Furnace Slag:

Tools: Shovel, tamping pick, stone forks.

Work: Tamp 15 inches inside of rail to end of tie; if possible, tamp

the end of the tie outside of rail first and allow train to pass over before

tamping inside of rail ; tamp well under the rail ; tamp well under ties

from end of same; do not tamp center of tie; fill in between ties to

height of top of tie; bank ballast into shoulder about the end of the ties

level with top of tie.

(5) Chat, Gravel or Chert Ballast:

Tools: Shovel, tamping pick or tamping bar. For light traffic, shovel

tamping is suflicient. For heavy traffic, the tamping pick or tamping

bar should be used. The tamping pick is recommended instead of the

tamping bar for ordinary practice.

Work : Tamp solid from a point 15 inches inside of rail to the end

of the tie ; if possible, tamp the end of the tie outside of the rail first and

allow train to pass over before tamping inside of rail ; care must be taken

not to disturb the old bed. Tie must be tamped solidly from the end,

using pick or tamping bar. After train has passed, the center of the tie

shall be loosely tamped with the blade of the shovel. Whether the material

shall be banked around the ends of the ties or not will depend upon

how well the ballast will drain.

(6) In all surfacing the level board shall be used at least at joints and
quarters, and on high-grade track at every tie.

3. MAINTENANCE OF GAUGE.

(a) Proper Method of Spiking:

Recommendations : The gauge shall be a wooden bar with circular

metal arcs fastened rigidly to it for gauging surfaces.

(2) The gauge shall be used whenever a spike is driven.

(3) Outside spikes shall be started straight with face of spike in

contact with base of rail ; the spike should never have to be straightened

while being driven.

(4) Outside spikes of both rails shall be on the same side of the tie,

and the inside spikes on the opposite side of the tie. The inside and out-

side spikes shall be separated as far apart as the face and character of tlie

tie will permit. The ordinary practice shall be to drive the spike 2Vj

inches from the outer edge of the tie.

(b) Allowance, if any, in Gauge of Curve, with consideration as to various

practices

:

The widening of gauge as an allowance for curvature is a matter

of such importance that youf Committee considers that further investiga-

tion should be made before recommendations are submitted.

In order not to reproduce matter already printed, we refer you to

the discussion of this subject, beginning on page 275 of the Proceedings
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of the Second Annual Convention. Your Committee believes that the

manner in which the subject is there presented is the correct method of

theoretical solution.

By reference to plates No. i, No. 2 and No. 3, of above report, it

appears that there are only a few types of engines where, theoretically,

any widening of gauge is required for curves under about 7 degrees, and

none which require gauge of curves of less than 4 degrees and 30 minutes

to be widened.

Your Committee is not, however, decided that the practical consid-

eration of flange and rail wear may not make it advisable to widen the

gauge when not required theoretically, and will reserve its decision until

the time of the next report.

It is suggested that your Committee on Track arrange to discuss this

matter jointly with the Committee of the American Railway Master Me-
chanics' Association, if this method is approved by the Board of Direction.

(c) Methods used to prevent spreading of track and canting of rails

on curves:

Recommendations

:

(i) For heavy traffic, use tie-plates on all ties on curves.

(2) For medium traffic, tie-plate all curves over 3 degrees.

(3) For light traffic, double spike the outside of rails.

(4) Tie-plates are recommended in preference to rail braces except

for guard rails and stock rails at switches, where the latter should be used.

4. INSPECTION OF TRACK.

(a) Trackwalking, consideration as to, when to be resorted to, and par

ticular requirement of:

Recommendations: Except in case of roads of very light traffic, all

main track shall be inspected each day by section gang or trackwalker.

Trackwalker shall be sent out over territqry not covered by section gang

in the day's work.

Trackwalker or patrol shall be sent out in case of heavy stornls, wash-

outs, etc., and during the time when falling stone slides, etc., are to be

expected. .

The trackwalker shall be provided with spike maul, spikes, wrench

and train signals. His duties shall be to carefully inspect the track and
roadway, fences, bridges and culverts, and, in general, guard against all

damage or danger to any railroad property.

In case of trouble he will put out torpedoes, or other danger signals

needed to protect trains, and will notify the proper officers from the near-

est possible point.

(b) Special Inspection of Switches, Frogs, Crossings, Derailing Points,

Interlocking Plants, etc. ; Requirements :

Recommendations : Section foreman or trackwalker shall make a

close daily inspection of all switches, frogs, crossings, derail points, inter-
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locking plants, etc., on the main line, and as frequent inspections of same

off the main line in yards, spur tracks, etc., as his work will permit.

In case any weakness or defects are found, the foreman shall imme-

diately report same to the proper employe, and in his absence make such

repairs as he is able to make, whether the work is under his charge or

not. In case temporary repairs cannot be made, the section foreman

or other employe discovering the defect must be held responsible for the

giving of proper notice, and the protection of trains, until the defecte can

be remedied.

(c) Inspection of Bridges, Trestles, Culverts, etc., by Trackmen:

(Covered by a and b.)

(a), (b), (c) Supervisors or roadmasters shall make close monthly

inspection of all track details on their entire territory.

A formal annual or semi-annual inspection shall be made by the

division oificers in company with section foremen of all track details and

equipment, to determine if the same are being maintained in the proper

manner and kept up to the standard.

5. TOOLS.

(a) Track Tools—Various Kinds:

Recommendations

:

(i) Bars, Claw: The goose-neck bar is not recommended on account

of the va.^iation in the curve and because of bending the spikes in

dra^ving. 1 he straight claw bar with long heel shall be used.

{2) Bars, Lining: Shall be of steel, just as light as they can be

made and not bend under track-throwing. They shall have wood chisel

point, 1V2 inches square at lower end for 15 inches, and taper to % at

the top ; length, 5 feet 6 inches.

(3) Bars, Tamping: Lower edge shall be 4 inches by V2 inch; upper

end chisel-pointed.

(4) Bender, Rail : For curving rail and heavy rail bending the roller

type of bender shall be used. For bending stock rails, etc., a "jim crow"
may be used.

(5) Boards, Elevation (or sighting), for Surfacing Track: Shall

be 12 to 14 feet long, painted black, with %-inch white strip, the t<5p of

which is to be used for sight line. This strip to be in two equal parts,

which can be raised or lowered on the board independently by pegs and
aeries of holes Vi inch apart. The board to be set level by means of

adjustable iron legs. In surfacing around a curve, the outer strip shall

be raised the amount of the elevation. Sight to be taken from a block at

the eye over a block at the jack to the top of the strip. (See Figure A.)

(6) Boards, Dap: (See Figure E.) The board shall be thoroughly

seasoned. The gauging edges shall be set to a true plane. This board is

to be used to adze all ties so that the rails shall set on a true plane. No
tie shall be put in track until tested and made true by use of this board.

(7) Digger, Post-hole: The scissor type shall be used in preference

to hollow cylinder or auger.

(8) Drills. Track: For yard construction and switch work the

crank power drill shall be used, supplied to foreman from supervisor's

headquarters. For regular section work, a ratchet drill will be used.
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(9) Gauges : The gauge shall be a wooden bar with metal arcs

fastened rigidly to it for gauging purposes. The arcs shall be cycloidal

curves, such that the distance between points of contact with the rails

shall be constant and equal to standard gauge. This prevents any varia-

tion through not setting the gauge at right angles to rails.

(10) Jacks, Light: For regular section work a light ratchet jack
shall be used ; capacity, 4 to 5 tons, lo-inch raise.

(11) Jacks, Heavy: For ballast, surfacing or construction gangs, when
heavy work is required, a heavy ratchet or friction jack shall be used;
capacity, 10 tons, raise 16 inches.

( 12) Levels : The boards shall be thoroughly seasoned. Level tube
shall be adjustable. One end of board shall be fitted with a slide bar
and set screws for elevation of curves.

(13) Licks, Tamping: Tamping end should be 3 inches by % inch.

(14) Shovels, Track: These shovels should be No. 2 size. They
should have an iron handle, or iron cuff, for handle tamping ties, if used
on mud ballast track.

(b) Standard Equipment for Gangs:

The following standard equipment for gangs is recommended. (The
quantity will necessarily vary according to force employed and general

character of road. See pages 64 and 65.)

(c) Hand Cars—Types in Use:

(i) Light Section Cars: These shall be made strong and durable,

even at the expense of lightness. The platform shall be 4V2 feet by 6

feet. Handles, iron ; axles, 1% inches. Great attention shall be given to

see that the axles are set well apart, near end of sills.

(2) Heavy, Extra Gang: Platform 5 feet 6 inches by 8 feet. Handles,
iron ; axles, 2 inches. In this case, as above, it is of the utmost importance
that the axles be set as far apart as practicable to avoid the possibility

of unequal weight on ends of cars unbalancing it while running. Many
serious accidents have occurred from the neglect of this feature in hand-
car construction.

(d) Push Cars—Types in Use:

Each section and yard gang shall have a push car. Platform, 5% feet

by 7 feet ; axles, 2 inches. Axles shall be placed as near the end of sills as

possible -to prevent same from breaking down or sagging.

Rail gangs may be equipped with a rail or "Larry" car. This has
rollers at each end for sliding rail on or off. It is to be heavily built

throughout.
The beds of push cars and rail cars shall cover the wheels.

(e) Dump Cars:

Each section, ballast or dressing-up gang shall be equipped with a

dumping device to be applied to push cars, which will dump on either side

of car and dump quick. The platform shown in Figure B is recommended.
This can be set on any push car, is easily removed and put out of the way
when not wanted, and can be dumped in an instant by one man, thus avoid-

ing the danger of working on main track with a permanent dump car.

For yard gangs, permanent dump beds may be furnished for dump
cars. These may be side dumps (Figure C), or if cinder pit can be reached

(Figure D).
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(f) Method used in supplying and checking use of:

(a) In ordering material the Foreman shall make requisition on the

Supervisor.

(b) The Supervisor shall make requisition on the Division Engineer
or other superior officer, or storekeeper.

(c) Material shall be sent out directed to Supervisor or Foreman.
A manifest shall be sent to the Supervisor, on which the material is

charged against him.

(d) Supervisor shall keep book account with each section, and charge
Foreman with all material sent him during the month, and he shall keep
account of material released.

(e) Section Foreman shall make monthly tool report to Supervisor,

which must check with the Supervisor's book account.

TR.\CK TOOLS.
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STATEMENT OF TOOL EQUIPMENT RECOMMENDED FOR REGULAR
AND EXTRA GANGS.

Description of Tools.

Axes, Chopping
Adzes
Bars, Claw

Lining .

" Nipping, for holding ties to

while spiking

Tamping
Blades for Brush Hooks (extra).

.

Bits for Ratchet Drill
" " Power Drill

Brace, Carpenter
Bits for Carpenter Brace
Boards, Elevation for Surfacing

Track
Boards, Dap for Adzing Ties. . .

.

Boxes, Tool, Extra Gangs
Book Rules
Brooms, Common ....

Brushes, Whitewash
Buckets, Water
Cars, Hand, Small

Extra Gang
'

' Push
'

' Velocipede
Rail (or "Larry Car"). . . .

Chains, Push Car Lock
Chisels, Track
Cans, Oiler, Handcar

" 2 Gal
" 5 "

Cups, Tin
Drills, Stone

Rail, Power
Diggers, Post Hole
Dippers, Tin
Files, Large Flat

Hand Saw
Forks, Rail (rail gang)

Ballast (rock ballast). . . .

Flag Covers, Tin
Flags, White (or Green)

" Red
Green (or Yellow)

Gauges, Track
Grindstones, complete
Globes, Lantern, White (extra).

.

Red
" Green

" " Yellow "
Hatchets
Hooks, Brush, complete

Tie
Hammers, Stone
Handles, Extra for Axe

" Adze
" " Pick

" Sledge
" " " Stone Ham'rs

Earth
Bal.

SecHion
Gang,
3 Men.

Gravel
Ballast.

Section
Gang,
4 Men.

Extra
Surfcg,
Gang,

25 Men.

1

4

4
12

10

3

2

1

'2

Stone
Ballast.



STATEMENT OF TOOL EQUIPMENT RECOMMENDED FOR REGULAR
AND EXTRA GANGS—Continued.

Description of Tools.

Earth
Bal.

Gravel
Ballast.

I
1
Extra

Section, Section Surfcg.
Gang,

I

Gang, Gang,
3 Men. 1 4 Men 25 Men,

Handles, Extra for Spike Maul.

Jacks, Track. Light, 5 tons ....

Heavy, 10 tons. .

Kegs, Water
Lanterns, White, complete ....

Red
Green

Levels, Track
Mauls, Spike
Mattocks, Grubbing
Picks, Clay

Tamping
Platforms, Dumping for Push Cars
Pliers, Wire
Punches, Rail

Rail Pender, Complete
Rakes
Ratchet for Track Drills (extra)

Saws. Hand
Crosscut

Scythes, complete, Briars, Brush
and Grass

Scythes, Blades for Grass (extra)
" Briars
" Brush

Shovels, No 2 Track

Scoop ....

Stretchers, Wire Fence ....

Sledges, weight 12 lbs

Tape Lines
Templet, Standard Roadbed
Tongs, Rails

Torpedoes
Wheelbarrows, Iron

Wrenches, Track .

.

Monkey
Whetstones

1

1

1

1

V2
1

3

1

3

1

2

2

1

1

1

i

1

1

1

4

2

1

1

4

"i

1

1

1

i2
1
3

1

3

Stone
Ballast.

Section
Gang,
5 Men.

1

()

io

20
1

Extra.
Snrfcg.
Gang.
25 Men,

25

4

1

1

12

'2

I

1

1

1

1

12
1

4

1

4

Rail
Laying

Extra
Gang,

30 Men.

20
1

20

4
1

1

i2

2

1

2

1

12

12

12

io
1

Remarks.

P'or breaking
track out of mud
ai)d for extra hea-
vy work. For or-

dinary work sub-
, stitutes-tonjacks.

r Recommended,
but Bars can be

; substituted e x -

I

cept for Stone
I, Ballast.

Fitted with iron
cuff for mud bal-

last.

As maybe needed
in snow latitudes,

or where coal is

handled.

j Or Barrows
( run on rail.

SUPPLIES CARRIED AT HEADQUARTERS.
(Supervisors' or Roadmasters'.)

To be sent out as needed and returned when work is completed.

Uescrution of Tools.
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This report shall be made on sheet divided into columns as follows

:

(i) Description of tools.

(2) Tools on hand at first of month.

(3) Number disposed of.

(4) How disposed of.

(5) On hand at last of month.

An inventory of all tools shall be taken once every six months. The

Foreman's report "on hand at last of month" must check with this.

In requesting new tools the Foreman shall be required to return the

old tools, or give a satisfactory reason for not doing so.

Your Committee respectfully submits to the Association for adoption

the following:

"RESOLVED, That this Association accepts and endorses the rec-

ommendations of the Committee on Track as to the following subjects:

I. Maintenance of Line.

Recommendations as to

—

(aj Adjustment of tangents.

(b) Adjustment of curves, with consideration as to easement curves.

(c) Method of securing and maintaining perfect line.

2. Maintenance of Surface.

Recommendations as to

—

(a) Elevation of curves, with special consideration as to amount and
beginning and end of elevation, and as modified by location of

curve and condition of traffic.

(b) Vertical curves.

(c) Proper methods of tamping—tools and method of work, in dif-

erent kinds of ballast.

3. Maintenance of Gauge.

Recommendations as to

—

(a) Proper method of spiking.

(b) Allowance in gauge of curve.

(c) Methods to prevent spreading of track and canting of rails on
curves.

4. Inspection of Track.

Recommendations as to

—

(a) Trackwalking—consideration as to, when to be resorted to,

and particular requirements of.

(b) Special inspection of switches, frogs, crossings, derailing points,

interlocking plants, etc. ; requirements.
(c) Inspection of bridges, trestles, culverts, etc., by trackmen.

5. Tools.
Recommendations as to«-

(a) Track tools—various kinds.

(b) Standard equipment for gangs.
(c) Hand-cars.
(d) Push-cars.
(e) Dump-cars.
(f) Method to be used in supplying and checking use of.

Respectfully submitted,

W. B. Poland, B. & O. S. W. R. R., Washington, Ind., Chairman;
W. M. Camp, Ry. & Eng. Review, Chicago, 111., Vice-Chairman

;
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S. B. Fisher, M.. K. & T. Ry., St. Louis, Mo.;
C. L. Addison, Long Island R. R.. Long Island City, N. Y.

;

F. R. CoATES, C. G. W. Ry., St. Paul, Minn.

;

D. MacPherson, C. p. Ry., Montreal, Can.;

C. E. Lindsay. N. Y. C. & H. R. R. R., Jersey Shore, Pa.

;

H. C. Landon, B. & S.. Galeton, Pa.

;

A. ^V. Fiero, Chicago, 111.

;

G. A. MovNTAiN, C. A. Ry., Ottawa, Can.;

C. E. Bryan, B. & O. R. R.. Parkersburg, W. Va.

;

\V. H. Davisson, C, R. I. & P., Chicago, 111.;

Committee.

President Kittredge :—We will listen to any remarks which
the chairman of the Committee on Track may have to offer. I

will let the chairman explain why the report was delayed, and
will not blame him unnecessarily.

Mr. W. B. Poland (Baltimore & Ohio Southwestern) :—Mr.
President and Gentlemen : I presume that most of the chainnen
will have to come before the meeting with apologies. I know
that in my own case I have made very good resolutions, but just

before this subject was to be prepared and sent out we had quite

a bad strike on our road, which tied us up practically for a

month, and afterward there was another month's delay, so that

the matter had to be held, as far as I was concerned, for nearly

two months, and it was for that reason that the report was not

gotten in to the Secretary in time to be sent out.

The report of the Committee on Track last year was very

severely criticised, because the conclusions were not put in the

form of recommendations or resolutions. I fear that we may
possibly have gone a little too far in the other direction this year.

The discussion has been to a considerable extent eliminated, and

the conclusions or recommendations of your Committee have

been stated in this report on the supposition that whatever was
necessary would be brought out in the discussion in the meeting.

In regard to the matter of easement curves, which is the sub-

ject considered under the heading (b) of Maintenance of Line,

while your Committee has made recommendations in regard to it,

and in regard to it and sotne other subjects under Maintenance

of Surface, we do not want to be considered as tnaking final rec-

ommendations on these matters. We do consider that, as far as

we have gone, we are right, or we would not have made the

recommendations ; but we feel that it is possible to get up some
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valuable and concise tables for expressing the proper elevation

for the outer rail of curves and for the proper distance to which

the elevation of the outer rail shall be run out, which has not

been worked up this year, but which we hope to present at the

next meeting.

By referring to the report, you -will notice that your Commit-

tee has presented its conclusions under the form of recommtnda-

tions, and I presume that the recommendations are in form to

be discussed as resolutions before the meeting.

President Kittredge :—You have before you the report of

the Committee on Track, and the recommendations of the Com-
mittee. It seems to me that it would be advisable for us to take

these up in the order in which they are given. For example, under

the head No. i, Maintenance of Line, the Committee submits for

acceptance and endorsement the recommendations of adjustment

of tangents, as set forth in the report. Unless there is some ob-

jection to this plan, we will call for action of the Association in

regard to the adjustment of tangents recommended.

In order that we may properly discuss that, it would be in

order for someone to make a motion that the recommendations

under the head, "Maintenance of Line," "Adjustment of Tan-

gents," as set forth in subdivision a, should be accepted or en-

dorsed, and by doing that we can get the matter properly before

the Association for discussion.

Mr. W. C. Cushing (Pennsylvania Lines) :—I move that the

Association endorse the report.

(Motion carried.)

President Kittredge :—Action will be taken on subdivision h.

the adjustment of curves, with consideration as to easement curves.

What is the pleasure of the Association in regard to that subdi-

vision ?

Mr. Cushing :—In order to bring it before the Association, I

move that it be accepted.

(Motion seconded.)

President Kittredge:—It is moved and seconded that sub-

division h, Maintenance of Line, be accepted. The question is

now open for discussion.

Mr. Cushing:—I would like to ask the Committee in regard

to the last paragraph and the recommendation printed in the
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smaller type, "For very high-speed roads, a chord length equiva-

lent to 150 feet or more per degree of variation." I would like

to have some reasons presented.

^Ir. Poland:—The reason for adopting 150 feet chord

length was in order to have the distance in which the elevation of

the outer rail of the curve should be run out from full elevation

to zero correspond with the length of the spiral. If it were not

necessary to run out the outer elevation of the curve, it

would not be necessary to have a spiral. For a very high-speed

road, the rate of elevation must be very gradual. By very high-

speed roads, I am referring to roads where a speed between sta-

tions of from 65 to 80 miles an hour is customarily obtained.

For a one-degree curve, for such a rate of speed, the elevation for

seventy miles an hour would be three and a half inches. If that

elevation were run out at the ordinary rate of, say, one inch in

sixty feet, it would require a distance of about 200 feet tO' run

from zero to the full elevation. At the rate of 70 or 80

miles an hour, it is questionable whether that is a sufficiently

easy approach from zero to full elevation, and it is for that

reason that the spiral should be correspondingly slight and the

curve approach correspondingly easy. I know of but one or

two spirals which are worked out for such a long approach. The

cubic parabola can be figured for any rate of approach very easily,

and I think that Crandall's spiral is also susceptible of being

strung out for such an easy approach.

Mr. Gushing:—The reasons are not clear to me yet, be-

cause I do not think the chord length is a function of the speed

at all. The chord length is really a function of the degree of

curve, or sharpness of the curve. The stakes are put in for

the benefit of the trackman— for no other earthly reason. They
are put in for his benefit in aligning the curve proper. The
sharper the curve, the more frequent the stakes should be to

enable him to get it properly, and a 150-foot chord, which is

longer than the tapes customarily used, is certainly a very incon-

venient chord to use in running curves. I fail to grasp the per-

tinency of considering the speed in connection with it at all. It

is a track matter. It is for the benefit of the track foreman—the

trackman—in putting up the curve properly, and I would not

wish to approve of a recommendation of that kind. The other
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part of the recommendation seems to be right and proper, but

instead of lengthening the chord we should shorten the chord

for the benefit of the trackman in getting good alignment.

Mr. Poland :—I think there is a misconception on the part

of Mr. Gushing as to what was referred to by the chord length.

It was not at all meant that the stakes of the spiral should be set

at 150 feet or any other specified distance apart. Probably a

distance of fifty feet would be the extreme length at which they

should ibe set. The chord length is merely mentioned as a meas-

ure of the degree of the spiral. It will be noticed that I speak of

the length of chord per degree of variation. It is simpl} the

distance in which one degree of variation is made in the rate

of spiral, and refers not at all to the manner in which the spiral

should be staked out.

Prof. C. Frank Allen (Massachusetts Institute of Technol-

ogy) :—The Committee recommends "any transition curve of the

Searles, Crandall, Holbrook or cubic parabola type, which shall

be susceptible of being run by deflection or oflfset." I am sorry

that there is not included with that the name of Talbot. The
Talbot curve is a very good curve. I should be glad to have the

name introduced, and make a motion to that efifect.

Mr. Poland :—In mentioning the names here we probsbly

have again given a wrong impression. It was not the Commit-

tee's idea to say to^ the Association that we recommend these spirals

in preference to others, but these spirals which are mentioned

are probably as universally known 'as any, and we thought in

mentioning them we would give to the Association as correct

an idea as possible of what we considered a proper and practicable

spiral. -It is not meant that we do not consider that a great

many other spirals are equally as good, and possibly better, than

the ones mentioned, under some conditions.

Prof. Allen :—Talbot's curve is very much in line with

Crandall's, Searles' and Holbrook's. It is used to some extent in

this country. I don't wish to advocate it unnecessarily. It is a

matter in which I have no personal interest whatever; I do not

use this curve myself, but believe it would be valuable to the

Association to have their attention called to it in connection with

the others. It is really a very good curve, of just the same type

as the Crandall and Holbrook.
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President Kittredge :—Is there a second to Mr. Allen's

amendment that the word "Talbot" be inserted?

Prof. W. D. Pence (Purdue University):—I second Prof.

Allen's motion.

President Kittredge :— It is moved and seconded that the

recommendation of the Committee be amended by the insertion

of the word "Talbot." along- with the words "Searles, Crandall

and Holbrook."- The question is now upon the amendment.

Mr. W. J. Harahan (Illinois Central) :—Why not take out

all the specific names and simply specify the type? I think if

we specify the types, without specifying individual names, it

would be better than to specify any name at all.

President Kittredge :—Will ]\Ir. Harahan suggest the word-

ing of the sentence that should be substituted for this ?

Mr. Harahan :—Just strike out the names and simply recom-

mend the character of the curve—the spiral curve—which is ad-

visable.

^Ir. Poland :—The types mentioned here—the Searles, Cran-

dall and Holbrook, or cubic parabola type—possibly should have,

been reversed a little rhetorically, and possibly I should have said

"curve of the type of the Searles, Crandall, Holbrook, or cubic

parabola.'" The idea was to say that it was the type which those

spirals represent, and not those particular spirals. Possibly that

would satisfy the gentleman.

President Kittredge :—The question is now on the amend-

ment, inserting the word "Talbot." Those in favor of the amend-

ment will signify by saying aye, contrary no.

(The amendment was carried.)

President Kittredge :—The original question is now before

you on the adoption of subdivision b.

Mr. L. S. Rose (Cleveland, Cincinnati, Chicago & St. Louis) :

—It seems to me the wording of paragraph /? is a little ambiguous.

"Easement curves shall be used as follows : For roads not ex-

ceeding a speed of 30 miles per hour, on all curves exceeding 2

degrees ; for roads not exceeding speed of 60 miles per hour, on all

cur\'es exceeding i degree ; for roads where higher speed is at-

tained, on all curves exceeding o degrees 30 minutes."

Prof. Allen :—It would meet the matter to say, "for speeds

not exceeding 30 miles an hour, on all curves exceeding 2 de-

grees."
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Mr. Rose:—I move that the wording of the paragraph be

, changed so that it will indicate that these specifications are for

the various speeds for the curves in question, not for the roads.

Mr. H. F. Baldwin (Chicago & Alton) :—I take exception

to the criticisms these gentlemen have made. It is perfectly

clear what this report says, and what it means, as far as I can see.

No change should be made in the wording of it, because it says:

"Easement curves shall be used as follows : On all curves ex-

ceeding 2 degrees for roads not exceeding a speed of 30 miles

per hour." You can read that either way you please. I do not

think we ought to waste time changing the phraseology of this

thing. I think the important thing to devote our attention to is

whether or not we agree with these recommendations. You might

quibble all day over the wording of them and not accomplish

anything. We are here to do something.

Mr. Gushing:—I move the amendment to that paragraph

which I have already criticised' be stricken out as being mislead-

ing and not having much meaning to it.

Mr. Wendt :—I will second that.

President Kittredge :—It is moved and seconded that the

ninth paragraph under subdivision b, which reads, "For very

high-speed roads, a chord length equivalent to 150 feet or more

per degree of variation is recommended," be amended by striking

that from the report.

Mr. A. Torrey (Michigan Central) :—I think, perhaps, that

particular language is not well chosen, but I understand the

meaning of it to be that where you have a very high speed around

curves there must be a certain distance where the variation of the

curve is not greater than one degree, and perhaps the word "dis-

tance," instead of "chord," might answer. All of us know that

it is a compound curve. When short chords and large varia-

tions in the degrees of the successive curves are used, it is not

nearly so comfortable as when longer chords and very slight

variations are used, and I take it the Committee meant that in a

distance of 150 feet no greater curvature should be attained from

the tangent than one degree, and no greater curvature from that

point should be attained than two degrees in the succeeding 150

feet, etc.



THIRD ANNUAL CONVENTION. 73

Mr. dishing :—I do not believe everybody understands that

the same way. The rate for grade of elevation is the controlHng

feature in easement elevation, not the length of chord used. That

is simply a matter of mechanical work. For very high speeds,

perhaps, you would want a little easier grade, but it is not speci-

fied in that way, and I think it is entirely misleading as to what

it means.

:S[t. J. a. Atwood (Pittsburg & Lake Erie) :—I think that

the clause as it stands is correct, and I think that it should remain.

I think that for high speeds, from 65 to 85 miles an hour, it is

sufficient that there should be 150 feet in which to reach the

degree of curvature specified, and also the necessary elevation

that is proper for that degree of curvature. Therefore, I think

the recommendation is correct as it stands.

Mr. \\'endt :—I seconded this amendment, because I did not

understand what the Committee meant in this paragraph. Mr,

Torrey explained it in a different way, and by changing the

phraseology probably the Association could adopt the recom-

mendation of the Committee. I will say, in our experience, we
have used spirals of 100 feet in length per degree of curve for

i-degree curves. For 3-degree curves or 4-degree curves, we
have used spirals of the length of 60 feet per degree of curve,

meaning the length of the spiral on a 4-degree curve would be

four times 60, or 240 feet, these lengths being used where the

speed was maximum. Where the speed was 30 miles per hour, we
have been using a length of 20 feet per degree of curve, or on a

5-degree curve 100 lineal feet. If the Committee mean their

recommendation in the light of an explanation of this character, I

think I could see my way clear to fall in with it.

President Kittredge :— It occurs to me that the language of

any recommendations that we make should be so plain that there

could not be any misunderstanding. Now, personally, I under-

stand what the Committee was striving at was to have the word-

ing such as not to be misleading, but if to one or two members
it would seem desirable to change it, so that there can be no mis-

understanding as to just what is meant, I think Mr. Torrey'.s ex-

planation would put the matter clearly before us as to the word-

ing. While Mr. Baldwin's remarks were very pertinent, we do
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not want to* quibble too much over phraseology, but we do want

to have such words used as are clearly understood.

Mr. T. L. Hanley (Grand Trunk) :— I think it will be plain

to every one of us to leave out the word "chord" and say "lengfth

equivalent to 150 feet or more per degree of variation."

Prof. Allen :—^Do I understand that "per degree of varia-

tion" means the degree of curve, so that for a 4-degree curve the

length of spiral would be 600 feet?

President Kittredge:—Six hundred feet from a tangent to a

point of 4-degree curve, the distance of easement of the curve

would be 600 feet.

Prof. Allen :—That is, 600 feet for a variation between a

tangent and 4-degree curve, or for a variation between a i -degree

curve and a 5-degree curve.

President Kittredge :—The question now is upon striking out

that clause.

Mr. Poland :—In dealing with spirals, it is necessary for us

to have some way of measuring or designating a spiral. There
are many different kinds of spirals worked out from many differ-

ent theories, which, as a matter of fact, in practical application,

approach each other so closely that it seems to me that we can

designate the spiral satisfactorily by its chord length, meaning
by that chord length such a distance as is required to vary the

rate of xurvature one degree. The designation of a curve by de-

grees is, of course, customary. This means that the deflection is

so many degrees in a chord length of 100 feet, or that the central

angle of the subtangent is a certain amount. Now, in discussing

spirals, we must adopt some measure of the spiral, and the one

that has "appeared to your Committee most satisfactory and eusily

understood is to designate it by its chord length—that is, the

distance in which there is a variation of one degree in the rate of

curvature—and that is what is meant when we say that we should,

for ordinary curves, use a chord length of 100 feet. We mean
that in a distance of 100 feet the rate of curvature should vary

one degree. If we say a chord length of 50 feet, we mean that in

the distance of 50 feet the rate of curvature shall vary one degree,

and if we say a chord length of 150 feet, we mean that in the

distance of 150 feet the rate of curvature shall vary one degree. I

know of no other way of satisfactorily designating a spiral than
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by this chord leng-th variation. That does not mean at all that

the chord shall be stakeil out in those distances. Because you

have what you mig-ht call a 50- foot spiral, does not mean that you

should put stakes in for 50 feet ; you could put them in for 10,

15 or 25 feet—any distance you want. I do not think that the

last paragraph should be left out, for this reason, that if we do

leave it out, the report, as it will stand before the meeting:, will

mean that we would recommend a chord length of 100 feet for

very high-speed roads. Now, I do not think that a spiral in

which the variation of one degree in 100 feet is used is the projDcr

one for extremely high-speed roads, and it was for that reason

that a longer chord length was recommended. If the paragraph

is not satisfactory. I would suggest that we strike out the exact

distance, if that is the sense of the meeting, and simply say that

for high-speed roads, a greater chord length be used than 100 feet

per degree of variation.

Mr. Gushing:—The discussion has brought out clearly what

it means now, and while I do not agree with the language in it, I

have no wish to quibble on language, as Mr. Baldwin says, and

I withdraw the motion.

President Kittredge :—Mr. Gushing and his second have

withdrawn the motion to strike out the clause under discussion.

Mr. Rose submits the following as an amendment to para-

graph 2, subdivision b : "Easement cvirves shall be used as fol-

lows : For speed not exceeding 30 miles per hour, on all curves

exceeding 2 degrees ; for speed not exceeding 60 miles per hour.

on all curves exceeding i degree ; where higher speed is attained,

on all curv^es exceeding 30 minutes."

Has that amendment any second?

(Seconded.)

It is moved and seconded that the three paragraphs of the

report be amended as read. Is there any discussion?

(Amendment carried.)

Xow the question is, shall the article as amended be adopted

by the Association ?

Mr. Torrey:— I see nothing in these recommendations indi-

cating that on a double-track road any dififerent policy should

be pursued in preparing the curves. I think there is no question

that the rate of incline, to attain the superelevation, should be
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less as you approach the curve than as you leave it, to produce

the same sensation. The easement at the remote end of the

curve can be shorter, and at the same speed, than the easement

at the entrance. I do not know why, but I know it is so, and I

presume we aim at perfection, and I suggest that some mention

of it be em'bodied in the recommendations.

President Kittredge :—Mr. Torrey has brought up an inter-

esting question. I am free to confess that the subject had never

occurred to me, and I think it would be advisable to hear further

on that point. It occurs to me, however, that one thing should

not be overlooked in these days when double tracks are liable

to be used in both directions, that what is the approach of the

curve in operating in one direction is not the approach to it in oper-

ating from the other direction, and we must not lose sight of the

fact that we are trying to provide for all cases.

Mr. Torrey :—It would be perfectly safe, either way ; but it

would work out, in my opinion.

Mr. J. H. Abbott (Baltimore & Ohio) :—May it not be that

the speed of the train is reduced somewhat in passing around

the curve? Now, in practice, on the single track road I am con-

nected with, for high degrees of curvature, I do not use the same

calculated elevation as I do on the lighter degrees, because our

trains, on the sharper curves, are reduced in speed—our IcH:al

conditions are such that it reduces the speed—and I use 40 miles

an hour for up to 4 degrees of curvature, and then I have a system

of dropping it off, figuring on the sharper curves, which run up

as high as 8 degrees curvature—of course, too much for trunk

lines. And I have noticed that same thing in regard to leaving

a curve. .

President Kittredge :— jNIr. Torrey, do you. wish to mako an

amendment ?

Mr. Torrey :—No ; I am not prepared to make an amendment.

I cannot do much in that connection.

President Kittredge:—Do you wish to submit it in writing?

We will give you time.

Mr. Torrey :—^Is it intended that these recommendations are

to be acted on finally at this meeting ?

President Kittredge:—Only by so doing can we make prog-

ress, but not at this session. The time for closing the session
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is near at hand. I will suggest that durino; the noon intermission

you formulate such amendment as you think would be applicable

to the question in hand, and we will discuss it then.

As I have said a good deal about being prompt in convening,

I suppose we ought to be prompt in closing our sessions, and we

will therefore consider for the time being that the Committee is

dismissed.

(Recess until 2 o'clock.)

AFTERNOON SESSION.

President Kittredge called the meeting to order at 2

o'clock p. m.

President Kittredge:— If the members of the Committee on

Track will kindly take their places on the platform, we will pro-

ceed with the discussion.

When the adjournment to noon recess was taken, the sub-

ject under consideration was subdivision b under "Maintenance

of Line." It had been moved and seconded that the recommenda-

tions of the Committee be approved. These recommendations

had been amended as regards the first three paragraphs and

the phraseology changed. It was suggested by Mr. Torrey that

they be further amended, and he was given time to prepare his

amendment and submit it in writing upon the convention coming

to order again.

Mr. Torrey :— I would like to withdraw that amendment.

President Kittredge :—Mr. Torre}- wishes not to submit any

amendment.

As the matter stands now, we are ready to vote on the whole

of section b, as amended. Is there any further discussion?

(Motion put and carried.)

President Kittredge :—The third item under subdivision c

is the method of securing and maintaining perfect line. The

recommendations of the Committee are that permanent witnesses

shall be placed at points of tangent, points of spiral, points of

change of curvature, summits, and at such other points along

curves or tangents as will enable the alignment to be identically

reproduced with a transit. \\'hat will you do with this recom-

mendation of the Committee ?



78 PROCEEDINGS OF THE

Mr. Hunter McDonald (Xashville, Chattanooga & St.

Louis ) :—^I ask if the Committee considered the best way of estab-

lishing the permanent witnesses, whether to put them in the

center of the track or at the side. I notice they are silent on

that point.

President Kittredge :— I suggest that a motion be made to

adopt the article, and then it can be discussed.

Mr. McDonald :—I move that the article be adopted.

President Kittredge :—Discussion of this article is now in

order.

Mr. McDonald:—I ask if the Committee considered the best

means of establishing these witnesses, whether to put monuments

in the center of the track or place them at the side, and let them

act as witnesses as well as signboards for the proper elevation ?

Mr. Poland:—That subject was considered in the Committee

meeting, and it was thought best not to go into that detail. Local

conditions would vary so much that it was considered it might

not be best to make a specific recommendation as to how such

centers should be established. Probably the most usual way
would be to set rails in the center of the track, because they are

available and easy to set. A monument on the side of the load

was considered, but a good many embankments would be so likely

to settle that we thought that it would not be proper to recom-

mend that monuments be put on the side, because it would not

apply tO' all cases, and a man would invariably be governed in

establishing monuments by his local .conditions. We maintain

that a permanent mark should be used at such points that the line

can be accurately reestablished by the use of the transit.

(The -section was adopted.)

President Kittredge :—We will now take up subdivision 2

of the report, "Maintenance of Surface." The first section of

this subdivision a relates to the elevation of curves, with special

consideration as to amount and beginning and end of elevation,

and as modified by location of curves and conditions of traffic.

Perhaps Mr. Poland will open the discussion on this subject.

Mr. Poland :—It would possibly be proper for me to say a

few words in regard to this section. The recommendation of

the Committee as given here is that the lower rail shall be main-

tained at grade. The Committee recognizes the fact that that is
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not theoretically correct. The theoretically correct method of

elevating curves would be to depress the inner rail and elevate

the outer rail, the point being that the ideal condition would be

one in which the center of gravity of the train would not be dis-

turbed, not be raised or lowered, in passing around the curve

;

that is. that no work would have to be dpne on the train in in-

clining it as it follows around the curve to give the necessary

elevation. But. practically, the amount which the low rail

should be depressed is less than the amount which the high rail

should be elevated, and for other practical considerations in the

field your Committee considered that equally good results would

be obtained by holding the inner rail at grade and elevating the

outer rail. We recognize the fact that in very sharp curves it

might be necessary to depart from this. The attention of your

Committee was called to one particular curve, where an 8-mch

elevation was used, where it had been necessary, in order to get

a good riding track, to lower the inner rail ; but we consider, as a

general proposition, a general rule, that it would be perfectly

satisfactory to hold the inner rail at grade. The formula given

in the report is not theoretically correct, but is so closely correct

that vour Committee considered that it was practically applicable

in all cases ; that is, a slight variation in the speed of the train

would make so much more variation in the elevation in the outer

rail than would be occasioned by the difference between the use

of this formula and the theoretically correct formula, that we

considered that it could be disregarded and this formula used.

Prof. \V. D. Taylor (University of Wisconsin) :— I would

suggest the advisability of substituting for G, relating to the

standard gauge, the figures 4.9 feet, instead of 4.7 feet
; 4.7 is

the proper gauge, but the distance between points of supports,

the center of rail heads, comes nearer to 4.9 than to 4.7. I offer

that as an amendment.

President Kittredge :—Will the Committee accept Mr. Tay-

lor's amendment, or shall we get a second and put it to a vote ?

Mr. Poland :—I do not think that the Committee would feel

like accepting that amendment without working it out. The re-

sults worked out from the formula as they stand vary less than

one-eighth inch for different speeds from results worked out

bv the absolutelv correct theoretical formula, which difference,
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we felt, could be disregarded, and while I am quite convinced

that the adopting of 4.9 in place of 4.7 would make very little

difference, without actually working it out, I do not feel I would

like to subscribe to it. It might be all right, and possibly closer

than the results given.

Mr. Abbott :—Six inches is our maximum elevation on a coal

road. Our passenger trains run 40 and 45 miles an hour around

4-degrees curves, and yet with that elevation our inside rail (80-

pound rail, which is a little bit soft) has formed a lip on the out-

side of the rail, showing a sliding of the wheels of our freight

trains down the incline of 6 inches elevation, and it is a serious

question whether we should not reduce our elevation rather than

make it greater. I bring that up as an experience.

President Kittredge :—Is there any further discussion on the

amendment to substitute 8 inches for 7 inches as the maximum
elevation? If there is no further discussion, the question will

be put.

(The motion was put and carried.)

President Kittredge :—^We will now proceed with the adop-

tion of the whole section as amended.

Mr. D. D. Carothers (Baltimore & Ohio) :—It seems to me
it will be necessary to have the paragraph which has just been

under consideration read correctly to change the reference to

the eight as well as the seven. The paragraph is as follows : "On
fast passenger roads, where crushed stone or other stiff ballast

is used, a difference in elevation of eight inches is successfully

maintained, but your Committee recommends that for ordinary

practice a miaximum elevation of seven inches shall be used."

Mr. D. W. Lum (Southern Railway) :—'Would not the use

of the word "and" instead of "but" make the sentence read cor-

rectly ?

President Kittredge :—The Committee accepts the substitu-

tion of the word "and" for the word "but."

Mr. Cushing:—I feel that the Committee has been a little

conservative in recommending a maximum elevation of 7 inches.

Eight inches is being very largely used and is perfectly safe and

convenient. It allows for much better regulation in regard to

speed, and I would be in favor of changing the 7 inches to 8

inches. I would therefore make an amendment that the figure 7
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be changed to 8, in regard to the maximum allowable elevation of

curves. I have known of cases of passenger tracks to be ele-

vated 9 inches, and I think 8 is perfectly safe and within reason,

and I suggest that be the figure instead of 7.

]Mr. Poland :—I would only call attention to the fact that

the statement is here made that for "ordinary practice" 7 inches

is recommended. Your Committee considered the extreme eleva-

tions that are frequently used. They are used, I presume, only

on strictly passenger roads and under special conditions. It would

be perfectly satisfactory to the Committee to change that to 8

inches if the sense of the meeting is that an elevation of 8 inches

could be considered "ordinary practice." I also ask, if it was

so changed, whether we should not eliminate the expression "ordi-

nary practice."

Mr. Cushing:—I heartily appreciate what the chairman of

the Committee says in regard to "ordinary practice." What I

recommend is certainly ordinary practice on the Pennsylvania

Lines. I think that it is good for any road that wants to maintain

a speed of at least 45 miles an hour, because many roads have

6-degree curves, and 8 inches is the elevation for a 45-mile-an-

hour speed. I do not think that is an excessive elevation for al-

most any road running pretty good passenger service. These

curve elevations are on both freight and passenger tracks ; both

kinds of traffic pass over them and they are entirely practicable

and satisfactory.

Mr. Churchill :—While this matter is up, I wish to bring up

another point that is raised in connection with this. What I

refer to is the statement made, "The slower freight traffic must

also be considered, and it often happens that on freight lines the

correct elevation for passenger service would be so excessive for

freight service that the train resistance would be increased enough

to materially reduce the tonnage hauled. In this case a com-

promise must be made between the two rates of speed." I ihink

this is a question which must be settled, as the Committee says,.

by every railroad company ; and I think that clause has great

weight in modifying the paragraph which is under discussion

—

that the error has been committed heretofore in some cases of

having too high an elevation where there is heavy freight. The

question is, how high can you get the elevation and not cause
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any trouble to your freight trains, if you are running passenger

and freight trains on the same track? I want to ask a question

in connection with this. The statement is made in the paragraph

just quoted that the train resistance would be increased enough

to materially reduce the tonnage hauled. That is contrary to

many publications heretofore made, notably that of Wellington.

Mr. Wellington compiled experiments and stated that it made

no difference what the elevation be in amount, the result of the

•elevation was to decrease the train resistance. The statement

just quoted holds directly the opposite opinion, namely, that the

train resistance may be increased by high elevation.

This point has been up several times. It is a live question

with our road. The statement of the Committee is so di:ectly

opposite to many publications that we all know of, tliat 1 think

we want to settle the question. W'e cannot elevate track fully

to suit the highest speed passenger train, if we are going to run

freight trains over the same track. Take, for example, from my
standpoint, a curve of lo degrees. Everyone knows that in run-

ning a high-speed train on a lo-degree curve, at 35 or perhaps 40

miles an hour, the important question is how high shall the ele-

vation be—shall we go to 7 inches? It is found not absolutely

necessary to go to 7 inches, and there is constant pressure being

brought to lower this figure in favor of freight trains, ralher

than to raise it. I do not know exactly why it should be so, but

it seems from the movement of freight cars, when down on their

side bearings, there is some argunhent that can be brought to

bear for having the elevation a little low, rather than too high,

in the case oi freight trains. I would like to have some light on

that point—whether there is an increase in train resistance due

to the fact that you have a little more elevation than the par-

ticular train in question requires. Your freight train on curves

runs 10 miles per hour, and your passenger train runs 40 miles

an hour. By putting a 7-inch elevation in your track, are you

bringing too much train resistance on your freight train? This

is a live question for those handling freight trains.

Mr. D. W. Lum (Southern Railway) :—We have all kinds of

railroads represented in this meeting, but I think the men on

trlie different roads are very much alike. There are many curves,

and very frequently these curves are sharp and are at the foot
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of grades. It d.oes not make any difference whether the engineer

is on a passenger train or on a freight train, when lie goes ciown

the hill and strikes the curve, he is going pretty nearly as fast

as he can, unless someone is there to stop him, and if we happen

to be on a delayed train, as I was in reaching this city to-day, I

would not have tried to stop him. I do not think 8 inches *.« an

excessive elevation for such cases. At the top of grades, where

the curve might be lo or 12 degrees, such an elevation would not

be necessary, nor would it be attempted. I think this report, in

recommending 7 inches, would perhaps restrict elevation more
than need be at some points. I know of some curves at the foot

of steep grades where 8 inches elevation is not excessive. I hope

no one here has such curves.

Mr. Churchill :— I hope my point will be constdered before

this matter is finally decided.

Mr. Poland:—The object in elevating the curve, as your

Committee understands it. is to insure that the reaction through

the center of gravity of the train, the resultant action, which is

a combination of the centrifugal force and the gravity, shall be

normal to the plane of the track. It is to accomplish this that

the curve is elevated. If the curve is elevated correctly, the reac-

tion will be normal to the ])lane of the track, and in that condi-

tion the running of the train around the curve should be, as far as

its reaction is concerned, and the work done, exactlv the same,

leaving out the question of flange friction, rolling friction, as it

would on straight track. Xow, if your curve is not elevated

correctly, if it is elevated either too much or too little, the cen-

trifugal force forces the wheels against the outer rail, if the

elevation is too little, or the gravity component forces the flanges

of the wheels against the inner rails, if the elevation is too great.

In either case, if it is not correctly elevated, there must be more

work expended in pulling the train around the curve than if it

were correctly elevated. That seems to me so self-evident a

proposition that I cannot see where any discussion should come

in on it.

Mr. Churchill :—My question is ansv/ered, except that the

answer leaves out the important element of friction of the flanges

on the track and these arguments which I have referred to. As
a matter of fact, the friction of the flansres of the wheel on the
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outer rail is actually decreased by a little superelevation, and

the result is, if there is superelevation—that is, too much eleva-

tion for freight trains—nevertheless, it is not injurious, because

a freight train will move a little easier. We all have observed that

the lower rail forms a lip on the outside often ; that is due to

the extra weight brought on the low rail by the freight train ; but

at the same time I think we have observed there is no material

wear on the inside rail produced by the flange.

(Section a as amended was thereupon adopted.)

President Kittredge :—We will now take up section b, relat-

ing to vertical curves.

Mr. Gushing:—^I move the section be adopted.

(Seconded by Mr. Carothers.)

Prof. Allen :—There are two methods of laying out

vertical curves. The first method given here seems to be

all right, but there seems to be a slight inaccuracy in the second

method. Vertical curves should be either circular curves or

parabolic curves. Under the conditions that prevail a parabolic

curve is easier to handle than a circular curve, and practically

there will be no difference between them. For a parabolic curve,

it is true that in changing to the first chord the rate of change

should be only one-half of that which prevails in passing from

the first chord to the second, and from the second to the third, and

so on throughout the curve, except at the end. The transition

to the first chord from the first straight grade, and the transition

from the last chord to the straights grade, should each be only

one-half as large as the transition between the chords through

the middle of the curve. The curve described here is defective

as to this, with the result that in passing from the straight grade

to the vertical curve, the transition is more abrupt than elsewhere

on the curve. We put in horizontal transition curves for the

especial purpose of making the transition more gradual. This

curve has the defect of making the transition more abrupt at the

start and at the end, and is, therefore, defective, and in my judg-

ment the Association ought not to recommend it. To bring the

matter before the Association, I move as -an amendment that

the matter beginning, "the following is another method wdiich is

recommended as of equal accuracy," etc., be omitted.
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Mr. Poland :—The method which has been criticised is not

theoretically correct, and the objection which is raised to it is

perfectly correct and proper. The method is only given because

it is a very neat and easy way of running in a curve in the field.

It woukl be a very good way of staking grades in construction

work, where, even if it varied one-tenth, it would not matter

materially. The real error in using the method would amount

to two or three-hundredths at the end of the curve. It would

be an error in the wrong direction, but it would be a very unim-

portant one. as all of us know who have checked over the level

of a piece of old track ; that is. that the variation, even on a piece

of very uniform track, is usually several hundredths in a few

hundred feet. It would probably be better to cut it out. unless it

is modified and a statement made that it is for approximate use

only.

(The motion to strike out the section prevailed.)

Prof. Allen :—It is stated that 'The proper length of ver-

tical curves depends on the difference in rate of grade of the

intersecting tangents. As a rule, we recommend that such curves

should not be less than 200 feet nor more than 800 feet long."

I have no objection to that statement. I think it is all right. I

do wish to raise a point—that to me, at least, it is very difficult

to determine any real, substantial, efifective basis that fixes the

length of a vertical curve. We are following precedent prac-

tically in that matter, and are doing very well ; but supposing

there is a point somewhere on the line where it seems necessary

to economize as closely as possible in a vertical curve ? I was

recently asked to pass on a point of that sort, where there was

great necessity for saving room, and the question came up : What
is there that fixes the length ? What are the practical consid-

erations? Wellington gives a practical consideration which de-

pends on the "grade of repose" between the engine and the last

car of the train, the result, however, being a curve so long that

it becomes substantially absurd, or, to put it in another way, en-

tirely out of the question. It is not desirable to take the time

of the Association now to discuss this matter, but it might be

possible, at the proper time later, at the next meeting, perhaps,

to have something practical brought out as to the real features that

control the length of a vertical curve. I have given some thought
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to it, but without very great satisfaction. I suggest this as some-

thing that others might be glad to know about.

(On motion, paragraph b was adopted as amended.)

President Kittredge :—The next subdivision of this report is

c, relating to the "Proper Methods of Tamping." What is the

pleasure of the Association in regard to these various paragraphs,

six in number?

Air. Abbott :—I move that section c, on the proper metliods

of tamping, be accepted as a whole.

President Kittredge:—Gentlemen, the subject is before you

for discussion.

Mr. Abbott :—While I move the adoption of this section,

there are two points in it which I think are contrary to my ex-

perience. Under the heading of "Earth Tamping," it sriys

:

"Tam.p center of ties loosely with the blade of a shovel." Ti re-

lation to earth tamping, I think that is true. But my experience

in the South, where we have to tamp the ties to hold them, is

that it is necessary to tamp all around and also get a shoulder

;

but under the head of gravel the same expression is used: "After

train has passed, the center of tie shall be loosely tamped with

the blade of the shovel." I started out on that practice, in the

use of gravel ballast, but finally had to abandon it. It made a

center-bound track in spite of the solid tamping at the end and just

within the side of the tie. If the gravel was tamped the least,

the train, by its weight, would ultimately bring down the whole

tie until the center rose. On the gravel-tamped ties our prac-

tice is to put no more in the center of the tie than can be thrown

in. The ends of the ties and 13 inches inside the rail are tan:ped.

The center is left without any tamping, and the water washes in

all that is necessary to be washed in between the ties, and I

heartily recommend this statement to the Co:nmittee. If the

gravel is thrown in there, so as to fill it fully at the center, you

ultimately have a center-bound track, and the track, when the

train passes over the ends of the tie, will spring like a spring-

board.

Mr. Lum :—I suggest when tam])ing the track the ties be

tamped at the joints last.

Mr. C D'ougherty (Illinois Central) :— I would like to take

exception to the statement with regard to broken stone ballast
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in paras^raph 4. 1 think tho center of the tie sliouhl not be tan"iped

at all—not even loosely. 1 would say not to tamp the center of

the tie at all. It is sutTicient to simply fill in under the center of

the tie with the shovel without tampiui;-.

President Kittreds^^e :—Do you offer as an amendment that

the words, "tamp center of tie loosely," be eliminated?

Mr. Dougherty:— I offer that as an amendment.

President Kittredge:— It would seem, if it is well to leave out

the question of tamping loosely, it would be well to say that the

tie should not be tamped at all in the center.

Mr. Abbott:— I think if these words are substituted in this

section, they should also be substituted in the section relating

to earth or clay ballast. For the sake of harmony, it would not

do any harm to add the same words in the other clause, that the

center of the ties shall not be tamped at all.

Mr. Hart :—I ask for what reason the Committee specifies

that the tamping pick be recommended instead of the tamping

bar in ordinary practice?

Mr. Poland:—In the opinion of the Committee the tamping

pick is a more satisfactory tool for ordinary practice than the

tamping bar. With the ordinary man, if he is given a pick, he
has to raise it up, and the pick itself will do some work when it

comes down. It is not always sure you will get that with the

tamping bar. The tamping bar, if it is scientifically used, I think

will give equally good, and possibly better, results than the tamp-

ing pick, because it can be manipulated a little better, and pos-

sibly a man with the same expenditure of physical energy cant

do more work with it if he will, but for the ordinary section

force, the belief of the Committee is that you will get more actual

work, under ordinary practice, from the ordinary men with picks,

than you will with bars, aiul that seems to be the consensus of

the replies which were received by your Committee.

Mr. C. B. Hoyt (New York," Chicago & St. Louis) :— I will

state that in the past three years we have got more out of the

tamping bar than out of the pick. It seems to meet with the

approval of the men who handle it to a greater 'extent. I do not

know what the experience of others is.

(Paragraph c, of section 2, was then adopted as amended.)
President Kittredge :—We wdll now take up section 3 of
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the report, relating to Maintenance of Gauge, and consider para-

graph a, relating to the proper method of spiking. What dispo-

sition will you make of this paragraph?

Mr. McDonald :—^I move its adoption.

Mr. Churchill :—^We are getting down now to the cjuestion

of a great many tools, and I do not know what the sense of this

meeting will be on this point, but I would like to find it out.

There are many questions as to the details of tools. Take the

first item, "The gauge shall be a wooden bar with circular metal

arcs fastened rigidly to it for gauging surfaces." A great many
roads are using metal bars. I think it is immaterial as long as

they are correct, and as long as they are tested by a check gauge

which railroad companies are using. If you get the correct gauge.

it makes no difference whether you use wood or iron. I prefer

iron. There are many similar things in these details. It seems to

-me we are not only taking up a great deal of time in the meeting,

but we are possibly voting on something we may not want to

follow. Why not approve the work of this Committee as a whole

and lay it over for future discussion, to be adopted at a later

meeting? Do we want to put ourselves on record as saying we
shall use all these things? I have submitted to the adoption of

many things different from my practice, and I know other gentle-

men here are in the same position. Even though I submit to it, I

do not want to say what I have been doing is wrong, and I do

not think the others are ready to admit they have been wrong.

What I want to bring up is, that there is a good deal of difference

of opinion on these small matters, and that perhaps as an Asso-

ciation it would not be wise at this early date, the first time

that these matters have been put in print, to adopt as a whole all

these recommendations. Why should we not hold it over, ap-

prove the Committee's work as an excellent report, and let these

details go over to another meeting? I make that as a motion.

President Kittredge:—The question raised by Mr. Churchill

is a pertinent one, and I trust we shall hear from the members
freely on the subject.

Mr. Cushing:—As long as Mr. Churchill has brought up
the subject, I will say that I think there is something we liave

not fully settled yet, after our three years of experience, and
that is, the proper method of handling this work. We have been
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attempting to do too much in each individual report, more than we
could do justice to in the meetings, and while the reports pre-

sented at this meeting are far superior to those at the last meet-

ing in that respect, I do not believe we have gone far enough. I

believe there should be a fuller discussion by the Committee on

certain matters, so that they can be settled by degrees. My idea

of a matter like this report, in order to bring about practical re-

sults, would be this : That the outcome of this work should be the

compilation of a small book on maintcnance-of-way work, con-

taining these recommendations and standards, very much after

the manner of the book of train rules in use in the transportation

department on railroads, very much after the style of the book

which has recently been published by the Southern Pacific and

possibly other roads. But we cannot make that book all at once.

We must make it by degrees and by adding small details. These

details should be worked out in sufificient minuteness, so that

there will be hardly any more to be said on them. This may
take a long time, but we can settle all the points and matters

which should go into this book, and that is really the object of

our work—to give us something that is of use, and subject to

modification from time to time, that we can readily refer to. I

am very much in favor of making the report that deals with in-

dividual matters more full, and not attempt to deal with too many
subjects at the same time, as has been the case with a good many
of our reports.

Mr. ^McDonald :—I ask if it is not recognized that

these details have finally to be acted on by this convention. If we
put it off till next year, the same question will come up. We shall

finally have to decide these questions, and I would like to hear

suggestions as to how we can shorten our work.

Prof. Allen :—Would it not be a proper procedure for the

meeting to consider the reports generally at the succeeding nieet-

ing? For instance, at the next meeting, to consider all the reports

that are presented this year, and if there are matters which have

escaped attention, we could have a discussion on these matters

after we have had time to look over the report. It seems to me
it would add to the value of what we do at these meetings if it

were considered regular procedure to discuss each year the re-

ports of the year before. In many of the railroad clubs it is cus-
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tomary to discuss at each meeting the paper presented at the

previous meeting, and it seems to me there is a great deal of

profit in working that way.

Mr. McDonald :—I move that the consideration of this re-

port be postponed until next year, so that when it comes up at

that time it may be adopted as a whole.

President Kittredge :—There is already a motion, made by

Mr. Churchill, that the further discussion of this report be post-

poned until next year.

Mr. M.cDonald :—We will have time between now and the

next meeting to thoroughly digest this report and find what objec-

tion we have to it. We ought then to be able to dispose of it in a

short while and have some preliminary discussion on the Commit-
tee's report to be presented at the following meeting. If that

seems to be the proper method to pursue, to present the reports

at one meeting and adopt them at the next, I am heartily in favor

of it.

Mr. Churchill :—I accept the amendment, it being understood

that written discussions be sent in during the year. The Commit-
tee may want to make use of these discussions and amend its

report next year.

Mr. B. Douglas (Michigan Central) :— I suggest that these

reports, instead of being made to the Association, be made to the

Board of Direction, and the Board insist that they be made some

time in advance, the Board to select certain topics for discussion

at the convention. There are too 'many reports to discuss at

present in the time we have at our disposal.

President Kittredge :— It has been a matter of grave concern

to the Board of Direction to get these reports in what tliey con-

sidered proper shape. They started out with the idea that all

reports should be in the hands of the Board of Direction not

later than January 15. This report reached the lioard of

Direction March 6, and only one of the reports was received before

the first of March. It was not owing to any lack of interest or

effort on the part of the Board of Direction that they were not

received. There were many reasons that operated to delay the

reports, some entirely unavoidable, and others, perhaps, were not

so good. The past year has been a particularly busy one for all

who have had anything to do with maintenance, and it has been

hard to get action by committees the members of which were
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situated in dilTerent sections of the country. We have made an

improvement over what we have had before. We have, in getting-

one report early, succeeded in doing better tlian wc ever did

before. We hope to do better the ne.xt time. Some of the chair-

men of the committees, at very late dates, had to resign for good

and sufficient reasons, and other gentlemen were appointed in their

places. We have got to make progress in some way, and it is

for the Association to say just how the matter shall be handled.

We must at some time thresh these questions out and carr\- them

down to a conclusion. The members will all agree that the longer

the time they can have to think over and digest the reports, the

better it will be ; but the practical question of getting the reports

on time is a difficult one, and one which the Board of Direction

have found themselves powerless to insist upon.

Mr. McDonald :—It has been suggested that the Committee

has already entirely covered every subject connected with the

track; that they have exhausted the matter so far as the subjects

they would have to consider are concerned, and it would seem there

would be little to report at the next meeting, unless we postpone

till next year the remainder of the report now presented. It would,

perhaps, be as well to do this, and for those members who have

anvthing to say on the subject to communicate with the Committee

during the year and let them consider these matters and present

their report next year for final adoption.

President Kittredge :—Is there any further discussion on the

amendment to accept the report of the Committee and postpone

the discussion of the items not acted upon until next year, the

members of the Association in the meantime to send in such

communications to the Committee bearing on the report as they

desire ?

Mr. McDonald :—And that the Committee be permitted to

amend their report as they see fit after this discussion is received.

Mr. A. W. Johnston ( Xew York, Chicago & St. Louis) :

—

The Committee states to the Association that it has

not acted on five subjects out of ten assigned to it by the

Board of Direction. It occurs to me that we do not want to leave

the Committee in the dark as to the real intent of the motion

which has been made with respect to their work for the next year.

If we simply refer this report back to them, with a request

to our members to communicate to them such criticisms or amend-
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ments as may occur to them during the -year, they might come
back to us with this report only. It seems to me that it should

be left open to such line Of action as they may deem best with

respect to the whole scope of the work laid down for them by

the Board of Direction.

Mr. Gushing:—The trouble is we have too much before us,

and so far as the disposition of the report is concerned, this report,

taken as it is now, will not be disposed of any quicker next \'ear

than this year. The whole point is whether we are trying to

handle too many things in one report, or whether we are asking

too many committees to report at one meeting. It may be that

each committee should make a report of smaller scope, and perhaps

in more detail in the particular scope which is selected, and hear

from all the committees, or it may be best to have such reports as

this, covering a great deal of ground, and hear from fewer com-

mittees.

President Kittredge :—The amendment, if passed, will really

supersede the original motion, and will be to the effect that the

part of the report which has not been discussed will be accepted

as a report and returned to the Committee ; the details of the

report to be discussed by mail by the members, and the Com-
mittee to so modify and amend the present report as it seems

to them proper, after having received the discussion and criticisms.

Am I right in getting that intelligently before the house?

(The amendment was carried.)

President Kittredge:—The next 'report to be considered is

that of the Committee on Ties. The Secretary will read the

names of the Committee, and they will please take seats on the

platform.' If you will give your attention, you will hear what the

vice-chairman of the Committee has to say.

REPORT OF COMMITTEE No. Ill—ON TIES.

To the American Raikvay Engineering and Maintenance-of-]Vay Asso-

ciation:

It is not the intention of the Committee to endeavor to present at each

meeting a memorial attempting to cover the whole tie question, but to

discuss certain questions relating to it, which will be carefullj' studied

before presentation. Sometimes it will be one phase of the subject, and

sometimes another. Two studies which will be practically continuous in

interest and iniportance are "Timber Supply and Culture." and "Timber
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Preservation," meaning, of course, their relation to cross-ties, and these

have been touched upon in the present report. Statistical information,

too, is vepy important to enable us to draw conclusions, and, of course,

benefit ourselves thereby. Therefore we have continued to report such

information in that line as has been sent us, but we have not attempted

to analyze the results in much detail, because we have not yet had our

forms for collecting the information approved by the Association.

Cross-tie specifications are being studied with a view to making

recommendations to the Association at a future date.

TIMBER SUPPLY.

A study of the tie question would naturally start with the possible

supply in the country; but this is a subject so vast and one on which so

much data is absolutely necessary to anything like an exact conclusion,

that the Committee felt indisposed to touch it. However, the vastness of

the supply has not been as much in evidence of late, as an apparent short-

age, resulting in changes in character of tie material and the sources from

whence, it is drawn ; and it was deemed best to make some tentative eflfort

to secure light on the subject. If the result is nothing more than to show

the necessity for a thorough and complete investigation by the Forestry

Department of the Government, it will be well worth the cost.

The Committee prepared a circular letter, with an enclosed postal,

copies of which were sent to all members, asking the following questions

:

1. What material do you now use for ties, and how many annually

renewed ?

2. Have 3'ou modified your specifications as to character and quality

during the last ten years, and are they more or less stringent?

3. Have }'Ou changed the sources of your supply?

4. What percentage of tie renewals come from foreign lines, if any,

and kind of wood?
5. How many years' supply of the tie now used do you estimate is

left along your own line?

6. What kinds of inferior woods are still left in country tributary

to your line, and, at present rate of consumption, how long would such
supply last?

A very general and gratifying response came to the circular. Re-

plies were received from about 80 roads, representing a mileage of 70,000.

It was the intention to ask questions which members could answer

from general knowledge, expecting that from these general answers, by

comparison, fairly correct conclusions as to the general facts could be

drawn. The questions as to the supplies of timber remaining are, of

course and avowedly, estimates.

The replies indicate that generally there has been no change, or but

very little, in the specifications under which ties are bought. One-third of

the replies to the third question were in the affirmative, and two-thirds in

the negative. The replies in detail are given in a table on file in the oflice

of the Association, where members who desire to examine it will find it.

It hardly seemed desirable to publish the information in detail. The
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figures have been carefully studied and the facts summarized are as

follows

:

Of the roads reporting, there are i8, representing a mileage of 17,500,

which now secure all their ties of the kind now used from along their own
lines, and which have a supply in sight for the next ten years. Of this

mileage, on one-half pine ties are the standard.

Five roads, with 4,500 mileage, have in the past been able to supply

all their own needs, but can continue to do so for less than ten years.

Seven roads, with 7,100 mileage, can supply less than all, but 50 per

cent or more, of their cwn needs for from two to three years on in-

definitely.

Eleven road.., mileage 19,000, can furnish more than 10 per cent, but

less than 50 per cent.

Twenty-one roads, mileage 14,500, can supply none or less than 10 per

cent.

As regards supplies of inferior woods, there were 13 roads, mileage

8,000, reporting none available. All the rest reported supplies sufficient

for from three to thirty years.

Geographically considered, the figures above are based on replies re-

ceived representing a mileage of 13,000 in Eastern Canada, the New Eng-

land and Middle States; 10,000 in Southern Atlantic; 33,000 in the Middle

West and Southern States ; 6,600 in the Western States.

Besides the roads represented in the figures above, reports were re-

ceived from the Southern Pacific, Atchison, Topeka & Santa Fe, and the

Colorado & Southern. The first two roads are already using treated ties

very largely and consequently using inferior timbers ; and it did not seem

best to include them in the summarizations. The Atchison, Topeka &
Santa Fe Railway reported that they had changed their source of supply

during the past two years, in that while they formerly used oak ties for

their lines in Kansas, Illinois and Iowa, they are now using treated pine

ties; and in consequence of the treatment they did not rate as inferior

woods those materials which are usually so considered.

The Colorado & Southern reported that they will change this season

from untreated mountain pine, from which they derive a life of only three

years, to the same material treated, which will be used exclusively.

It has not seemed best to the Committee to attempt to draw conclu-

sions from the figures secured, leaving that for individual members to do.

A number of replies from roads reporting large supplies of timber for their

future use have qualified their statement with the clause, "if shipments

from ofif our lines are prohibited." Another element in the West which

may affect the condition is the possibility of the Government setting aside

additional forest reserves, which will, to that extent, cut down the avail-

able supplies.

PRESERVING METHODS.

Having issued a number of blanks for statistics, the Tie Committee
deems it desirable that the results obtained with treated ties should be

recorded year by year. Perhaps experience is still too recent in this
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country, and the treatment is being so improved that conclusions cannot

yet be drawn as to the absolute average life, which is the important thing

to know, but something may be learned from the ties treated since 1885,

and something also from trial lots, the latter, however, being less

conclusive than averages derived from results upon a whole line of road,

when its records admit of this being arrived at.*

A review of what American railroads have done since 1885 towards

tie preservation was given in the last report. Since then the Atchison,

Topeka & Santa Fc Railway has compiled a record in detail of treated

pine lies which shows the following:

Removed in 1897 on 7 divisions, average life 10.70 years

Removed in 1898 on 7 divisions, average life 11.06 years

Removed in 1899 on 7 divisions, average life 11. 11 years

Removed in 1900 on 7 divisions, average life 11.28 years

Most of the ties had been laid on two divisions, and these (the Rio Grande

and the New Mexico divisions), which have the least rainfall, show the

longest average life.

Before deciding to treat its ties, the Atchison, Topeka & Santa Fe

Railway tried preliminary experiments in 1881, by having some ties of

various kinds of perishable timber treated by Mr. J. P. Card at St. Louis.

These were laid at Topeka, Kan., and at La Junta, Colo., with the fol-

lowing results

:

AT TOPEKA. KANSAS.
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The same road has also kept records of Colorado pine ties treated at its

own works at Las Vegas, N. M, and laid in special places, as follows

:
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Treated In.
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a basis for future improvement of processes, or of change of process, for

plants can easily be altered. Better economical results will thus be ob-

tained, although, perhaps, at greater first cost.

Ties last much longer abroad than they do in the United States. An
inquiry into European methods and results of tie preservation has been

carried on since 1892 by Mr. V. Herzenstein, Civil Engineer, of St. Peters-

burg, Russia, who was appointed Reporter thereon by the International

Commission of the Railway Congress. An elaborate report was sub-

mitted to the meeting of September 25, 1900, which is published in the

Bulletin of the International Railway Congress for July, 1901. The gist

of the whole report is fairly summed up in the following quotations from

page 1483-

"The managements which pickle their sleepers recognize, as we have

already stated, that the best process, as far as the life of the sleeper is

concerned, is creosoting (or the Blyth process properly carried out) ; but

they all mention that it is necessary to use a heavy oil (crude creosote)

which is rich in antiseptic substances, such as carbolic acid, naphthalene,

etc. Several managements (Russian lines) express the opinion that the

treatment with zinc-chloride is the cheapest process for insuring that fir

and pine sleepers should have a reasonable length of life.

"The French State Railway and several other Railways prefer to

pickle sleepers with an emulsion of zinc-chloride solution and creosote;

this process seems to have a future before it, particularly in the case of

sap wood, which is very absorbent.

"The information supplied by the different managements show that the

best process on the whole is creosoting; the average life (which we may
perhaps fairly consider as the average life for all railways) of creosoted

sleepers amounts to

:

Creosoted Pine, on main line 15 years, on sidings 5 years. Total 20
years.

Creosoted Oak, on main line 18 yearj, on sidings 7 years. Total 25
years.

Creosoted Beech, on main line 20 years, on sidings 10 years. Total 30
years.

"This'shows that beech is a very good wood for sleepers and that we
are justified in considering the beech sleeper as the sleeper of the future."

An examination of the ir^dividual reports of the railways tabulated

shows that a number of them have failed to realize the above quoted aver-

age life with creosote, and that the best results coincide with the highest

cost of treatment. Where timber is still comparatively cheap, inferior

processes will be resorted to. For the zinc-chloride treatment one Prussian

road reports 15 years average life for treated pine, one Austrian road re-

ports 12 to 16 years, and another 19.6 years ; one Danish road reports 12

years, and the Dutch Railway Company reports 15 years. All of these are

for pine. The average lives sl^w better for oak and worse for beech than

the above. The Russian roa^, who took up the process later, seem to

have obtained very inferior results. One road reports 8 years, another 7



THIRD ANNUAL CONVENTION. 99

years, and a third lo years as the average life of pine treated with zinc-

chloride. Many of the Russian roads using the process omit to state the

results, possibly because their experience is too recent. Ties in that

country are still cheap, pine sleepers being reported by various lines as

costing, untreated, from 12.4 to 44.2 cents each, and oak ties from 36.2

to 64.8 cents each.

Mr. Herzenstein calls attention in other parts of his report to the

Rutgers or zinc-creosote process as likely to prove eflfective for cheap

ties. The Imperial Prussian Railways, which have had the longest ex-

perience with this process, did not answer his circulars. Four other roads

did, but do not state the average life.. The French State Railway, however,

estimates that zinc-creosote preserves the sleepers about 25 per cent longer

than straight zinc-chloride.

In a discussion of tie preservation by the French Society of Civil En-

gineers in July, 1901, it was stated by a member, who advocated straight

creosoting, that he had made an examination during the preceding month

of 17,37s sleepers treated with zinc-creosote by Riitgers and laid in 1888.

Some 84 per cent were yet in the track after 13 years' exposure, while of

a lot treated by another contractor by the same process (nominally) no

less than 50 per cent were rotten after an exposure of 6 years.

It is understood that one of the plants in the United States is about

to experiment with the zinc-creosote process; having succeeded, after a

year's delay, in procuring suitable tar-oil.

One tie-treating plant has been shut down, one has been moved, and

two have been built in the United States during 1901. They now stand as

follows

:

Location.

Lowell, Mass
Las Vesjas, N. >l. .

.

Bellemon t. Ariz. ..

ChicHgo. Ill

Mt. Vernon, 111 ...

Somerville. Tex . .

.

Kalispell, Mont...
Houston. Tex
Greenville. Tex.

.

Calif, and Orejion.
Oakland, Cal
Sheridan. Wyo
IJeaumont, Tex. ..

Perth.Vmboy, N.J.

Brooklyn, N. Y....
Norfolk. Va
W. Pascagoula. La.

1848 Locks A- Canal Co
1885 A.,T. AS.FeRy
1898
1886lChi. Tie PreservingCo.
1899|
1897 Tex. Tie ct Lumber Co.
1901 iGt. Northern Ry
189rSo. Pacitic Co
1901 Mo.. Kan. i\; Tex. Ky..
1894 So. Pacific Co
1889

I

"

1899;C., B. XQ. RyV. ........

1897 Intl. Creo. <* Cons. Co.
1890 D. S. Wood Preserv-

ing Co
1878!Ei)i)inger i^ Russell..
1896!Nor. Creosoting Co..

.

1876 L. iSjN. R. R

Kyanizing
Zinc-Chloride,

Zinc-Tannin

Hurnettizing
Zinc-Tannin
Hurnettizing
(Jreosoting .

.

Hurnettizing
Various . . .

.

Creo. Resin..
Creosoting ..
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Donated by Number and Kind.

A., T, & S. Fe Ry...
C, R. I. & P. Ry...
Pennsylvania Co. . .

.

Mo; Pacific Ry ,

111. Central R. R...,
Cotton Belt Route. .

.

"Wm. Ripley & Son. ,

Ayer & Lord

800 long leaf, 500 short leaf, 800 loblolly and 350 Red Oak.
500 Hemlock.
500 Beech and 500 Black Oak.
200 White Oak.

500
300 White Oak.
400 Tamarack.
500 Red, Black, Turkey, Spanish and Willow Oak.

A total of 5,850 ties, and perhaps more coming.

Of these some 4,900 have been treated gratis at Chicago, at Somer-

ville, Texas, and at Beaumont, Texas, by the zinc-tannin, the zinc-chloride,

the Allardyce and the Hasselmann processes ; also with Beaumont petro-

leum and zinc-chloride, with carbolite and with Spirittine. The most

noxious place which could be found has been selected, about

seventy-five miles east of Somerville, on the Montgomery Branch of

the Gulf, Colorado & Santa Fe Railway in Texas, at a spot where unpre-

pared pine ties generally decay in 12 to 14 months, and where, in conse-

quence of the bad drainage, heavy rainfall and warm temperature ties

treated with zinc-chloride have decayed in 2 to 4 years. The results are

to be watched and reported upon year by year by the special agents of the

Bureau of Forestry, Department of Agriculture. Messrs. Hermann von

Schrenk and Gellert Alleman are the special agents who have managed

the arrangement and the duly marking of these experimental ties with

dating and identification nails. They have furnished a copy of the records

thereof which has been filed with the Secretary of the American Raihvay

Engineering and Maintenance-of-Way Association for the benefit of its

members who may wish to examine these; ties. The results, of course,

will be comparative only, and not absolute.

The method adopted for marking these experimental ties will be of in-

terest to the members, and we therefore present the scheme below

:

B U Signifies Burnett Process B A Signifies Barshall Process

WE " Wellhouse Process |^<^ " Chanute Treatment

A L " Allardyce Process ^^ -^^ " Byrnes Treatment

In addition to the nails indicating the treatment to which the ties

are subjected, the following dies indicate the woods used

:

H Signifies Hemlock W Signifies White Oak
L " Long-leaf Pine T " Tamarack
LL " Loblolly SO " Spanish or Water Oak
S " Short Leaf Pine YB " Yellow But
R H " Red Heart R O " Red Oak
B " Beech WO " Willow Oak
BO " Black Oak
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Each lie is marked by three zinc-coated wire nails, which indicate

the date, kind of wood, and the treatment. In the case of a few ties,

which have been treated by Mr. Chanute and Mr. Byrnes by approxi-

mately respective treatments, such as used at Somerville, those treated by
Mr. Chanute have been marked by a fourth nail, stamped >x^ ; while

those treated according to the Allardyce process by Mr. Byrnes at Beau-
mont are marked by a nail stamped ^<^ ^<<

Prof. Hermann von Schrenk visited Europe in the summer of 1901

to investigate timber preservation and has made an elaborate report to

the United States Department of Agriculture.

The choice at present lies between these various processes

:

1. Creosoting—Injection of heavy tar-oil, rich in antiseptics.

2. Creo-resinate process—Creosote, resin and formaldehyde.
,

3. Water-creosote process—Emulsion of creosote and water.

4. Kyanizing—Injection of corrosive sublimate.

5. Burnettizing—Injection of chloride of zinc alone.

6. Zinc tannin—Chloride of zinc, followed by glue and by tannin.
7. Zinc-creosote—Emulsion of chloride of zinc and creosote.
8. Allardyce process—Injection of chloride of zinc, followed by

creosote.

9. Hasselmann process—Boiling in sulphates of iron, copper, etc.

Perhaps there will be data for more of the above and other new
processes for future reports. Now that the American railroads are begin-

ning to treat their ties we may expect a new crop of suggestions and
processes. It may be well to experiment on a small scale with the more
plausible of them, so that five or ten years hence we can judge of the

probable results. Especially is this the case with petroleum, a home
product, some varieties of which are now very cheap. It is not an anti-

septic, but possibly may be rendered so by the addition of other substances.

It is understood that the Russian chemists have been endeavoring to 'do

so, but have not made a success as yet.

STATISTICS.

Many of the members are yet unable to furnish statistics relative

to cross-ties, but it is hoped that in course of time there will be new
recruits, and that all will be keeping their records on the same basis.

Blanks were sent by the Secretary to 187 members, and answers were
received from 53, or 28 per cent. Of the replies, fourteen, or 26 per cent,

stated that no information could be given for lack of proper records
; 39,

or 7Z per cent, filled in Form i, 11, or 20 per cent. Form i-A, while only

one member filled in i-B, and four i-C.

One of the first duties of the Association in connection with this

subject is to decide what will be the "Association" standard form of blanks
for keeping cross-tie records, so that the information will be presented

in the same manner each year. There was some criticism last year of

the blanks, and one blank was so ambiguous that only one road filled it



102 PROCEEDINGS OF THE

in correctly. Some of the others were of such form that they had to be

split in two parts for tabulation of more than one road in the report.

Therefore, your Committee has made some changes in the blanks in order

to correct the former errors, and if they are yet unsatisfactory, the mem-
bers should criticise them, and offer practical improvements. Then, as the

personnel of the Committee changes from time to time, it will not be

necessary to keep changing the blanks. Otherwise the members who have

begun (,0 keep records according to the suggestions of the Committee, will

become discouraged and give it up.

Moreover, the blanks should have some relation with each other, as

it is impossible to put all the different kinds of information relating to

cross-ties in one table. The scheme of the blanks submitted with this

report will therefore be outlined as follows

:

Form I is intended for general statistical information concerning the
life and cost of cross-ties in use on a division, regardless of the kinds of

timber, except in a general way.

Form i-A is a more detailed comparison between the different kinds
of woods and preservative processes, and will explain, in many cases, why
the service of ties on one railroad is longer than on another. The blank
has been prepared in such a way that it will be unnecessary to split it

up for tabulation and printing, as was done last year. It is, therefore,

more convenient for examination.

Form i-B is the life record of ties, and must be printed separately
for each road. It was split up last year so that it meant nothing. Only
the Southern Pacific System is able at the present time to furnish valuable
information for it, but the Committee recommends that the other members
begin to prepare for such a record. The form sent out by the Committee
is reversed from the form of the Southern Pacific Company, because
columns for "Main" and "Side" Tracks separately were introduced. As
no information for these separately was given, the percentages were intro-

duced in one column instead, when the report was printed.

The Southern Pacific Company has also furnished detailed informa-
tion concerning the "cause of removal" of treated ties which the Commit-
tee has presented in Table V, page 14.

Form i-C is a new blank which is intended to give full details con-
cerning the preservation of cross-ties, and has been prepared after con-
sulting Ihe report of the Reporter on ties to the last International Congress
of Railroads.

Form i-D is printed as a suggestion to the members of the proper
blank to be used by the section foreman for reporting the information
required for Form i-B. This Form can also be used for reporting any
cross-tie removals when the ties are marked in such a way as to indicate

the year laid. (See page 105.)

Respectfully submitted,

E. B. Gushing, E. M. W., Sou. Pac. Atl. Sys., Houston, Tex., Chairman;
W. C. Gushing, Supt., Penna. Lines West, Allegheny, Pa., Vice-Chairman;
O. Ghanute, Consulting Engineer, Chicago, 111.

;

W. W. Curtis, Consulting Engineer, Chicago, 111.

;

J. B. Berry, Chief Engineer, Union Pacific R. R., Omaha, Neb.

;

Wm. Archer, Prin. Asst. Eng., B. & O. S. W. R. R., Cincinnati, 0.

;

C. G. Mallard, Div. Eng., Sou. Pac. Co., Algiers, La.

;

E. E. Hart, Engineer, N. Y. C. & St. L. Ry.. Cleveland, O.

;

J. G. Nelson, Roadmaster, A. G. S. R. R.. Birmingham. Ala.

;

Committee.
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TABLE IV.—LIFE RECOItD OF BURNETTIZED TIES ON THE
SOUTHERN PACIFIC-Paciftc System—to June 30, 1901.
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TABLE VI.—SOUTHERN PACIB^IC CO.—Atlantic System.

Cause of Removal of Burnettized Ties from Track during the year
ending December 31, 1894 (by Districts).



TABLE VII.
1901.

Recapitulation of the number of Hiirnettizeil Ties Kenuned from Track for the years
1894. 1895. 1H9(<. (> months 1807. and ilio tiscal years ending

June 30, 1898, 1899, 1900 and 1901."
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Mr. W. C. Gushing (Pennsylvania Lines) :—Tfiis is a report

which, I am happy to say, I think can be disposed of quickly.

The scope of this report presented to the Association this time

consists as follows : First, a short article on timber supply, which

is simply the beginning of a subject which it seems to the Com-
mittee is of vital importance, and which should be called to the

attention of the Association each year ; in other words, it is the

province of the Committee to keep posted through the literature

of the day on the subject of timber supply, so that the Association

may be advised in regard to it. It is not what may be considered

a detailed report of which the members have to signify their

approval. It is simply a statement of what has been gathered so

far relating to that subject.

The same thing is true of the part of the report relating

to preserving methods. It is the object of the Committee to pre-

sent to each meeting a short resume on preservation of timber, so

as to keep the subject before the members at all times. It is in-

tended to make use of the statistical information furnished for

discussing these methods from time to time.

The third section of the report consists of the statistics which

it is deemed proper to lay before the Association each year as

they are gathered by the members of the Committee. Conse-

quently, the whole report is simply a statement of progress ; a re-

port of information, collected for the benefit of the Association.

The recommendations which the Committee have to make to-day

are in regard to the blanks on which tViis statistical information

should be collected. The Committee look upon it as of prime

importance that the form of blank should be an approved form,

endorsed by the Association, so that the information collected

each year will be uniform and not subjected to change at the

changing of the committees, according to the personal views of

the members of the Committee in regard to it. I would, there-

fore, ask the members to vote on each one of the blanks, individ-

ually, as it is introduced to their attention, so that we will have
something definite to start with. These blanks are not the same
as they were last year, and it might go on in that way, so that we
may not accomplish anything by reason of our frequently chang-
ing the style of blanks. I therefore call your attention to the

blank known as "Form No. i." This shows the general statistical
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information in regard to cross-tie renewals, without going into

all the details of cross-tie renewals. It is an attempt to present

to the Association the general question as a matter of reference

and comparison. The grouping is not according to the railroad

divisions, but was attempted to be in accordance with the kind

of timber used by the several railroads and divisions, as shown by
the last column. No. 28, so that in some cases one division ma}' be

entirely separated from the rest of the divisions of the same road,

owing to the fact that it is using an entirely different kind of

wood for cross-ties. Owing to the fact that a number of divisions

are using a great many different kinds of woods, preference is

given to the one which predominates in percentage. Conse-

quently, you ought to find most of the white-oak-using railroads

grouped toward the top, and, of course, they form the larger part

of the table. I therefore, without saying anything more, present

this tabular form for the approval of the Association and for

such criticism as may be deemed necessary to change it and estab-

lish its form so that we will have something established to work
to hereafter.

President Kittredge :—You have heard the remarks of the

vice-chairman of the Committee on Ties, and your attention is

directed to the recommendation of the Committee as to Form No.

I. What action will you take in regard to their recommendation

that Form No. i be approved by the Association?

Mr. Hunter McDonald (Nashville, Chattanooga & St.

Louis) :—I will ask the vice-chairman of the Committee if he

thinks it necessary to issue any instructions with regard to bridge

ties? Some roads have a large mileage of bridge ties that are

more expensive and of a different character from the ordinary

track tie; and in filling out the table, I was in doubt whether I

should deduct the bridge ties or not.

President Kittredge :—I suggest that some motion be made

to bring this question before the house.

Mr. McDonald :—
^^I move that we return this blank to the

Committee, so that they may make it clear how we shall consider

bridge ties.

(Motion seconded.)

President Kittredge :—It is moved and seconded that the

blank be returned to the Committee with instructions to so amend
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it, in regard to bridge ties, as to distinctly indicate the require-

ments of the Committee in regard to them; how they shall be

treated in the report.

Mr. Gushing:—I would like to say a word. All that would

be necessary in case of criticism, such as Mr. McDonald's, would

be to move that a note be placed on the bottom of the table, with

the instructions in regard to bridge ties. The intention of the

report is to clear up anything that may be in doubt in regard

to it by the footnote at the bottom. It was the intention of the

Committee to include the bridge ties with the track ties, because

if everybody is using the acco'unting of the Interstate Commerce
Commission, that is a part of the accounting, and consequently

the bridge-tie matter is a track-tie charge and would come in

with this report. That could be perfectly explained simply by

a footnote on the bottom, whether to leave them in or not.

Mr. C. S. Churchill (Norfolk & Western) :—Another foot-

note is perhaps brought out by a discovery on my part—I mis-

interpreted one column. I went according to my own way, per-

haps. There are several roads, I am sure, that have made the

same error I have. That is, I gave the tons actually carried over

the railroad at any given point ; in other words, to get the ton

mileage you must multiply by the length of the division. There

are other roads that reported the same way. I see that by com-

parison. I think the fair average life of the tie and life of the

rail, too, is the toiis that pass over that rail, not the ton miles.

You want the tons that pass over it, and over that rail, not the

ton mileage. I would like to amend that heading. I think the

tons is the correct one.

Mr. Cushing:—I would like to explain first that the .'.ame

tonnage does not pass over all parts of a division. You have

that to consider as well. You will have to indicate clearly the

part of the division on which tonnage will be taken.

Mr. Churchill:—This is a question of averaging; whichever

way you do, you must use an average.

Mr. Cushing:—Well, we will be glad to change the head-

ing, according to whatever the Association would like in that

matter. It was quite a question of discussion among tlie members

of the Committee.
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President Kittredge :—The question is on Mr. McDonald's
motion. Is there any further discussion on Mr. McDonald' mo-
tion? It seems to me that if we return this report to the Com-
mitee for some change we will be defrauded out of the opportu-

nity to discuss it in full. It seems to me the proper way to do

in connection with this report is to accept the report, and then

amend it.

Mr. ]^IcDonald :—I withdraw the motion.

President Kittredge :—Moved and seconded that the report

as a whole be accepted. Now, the matter is open for discussion.

You can move to amend it now.

^Ir. McDonald :— I move that the blank be amended, and

when it is issued next year specific instructions be given in a

footnote as to how the question of bridge ties shall be treate)d.

President Kittredge:—Mr. McDonald moves, and it is sec-

onded, that Form i be so amended that when it shall appear next

year it shall be provided with a footnote indicating just how
bridge ties are to be treated. Is there any further discussion ?

(Motion carried.)

Mr. Churchill :—I would amend the form further, that the

"average gross tonnage" passing over each division be the head-

ing for column Xo. 4 instead of "tons mileage."

President Kittredge:—It seems to me there is a very great

difference between tonnage and tons mileage, and that this Asso-

ciation should say definitely and positively which it wants on this

report. I can conceive that the life of a tie and the life of a rail

are very seriously affected by tonnage, but I can hardly appreciate

\vhat the effect of ton mileage has to do with it.

Mr. Gushing:—The ton mileage is the measure of the traffic

that the railroad carries.

Mr. Churchill :—I might say the argument is this : As soon

as you get the"ton mileage," you must look at column 2, to know

what is the length of that particular division of the road. You

must divide the former by the latter in order to get the tonnage.

If vou have, on the other hand, the tonnage passing over that di-

vision, you can always get the ton mileage ; but you actually want

the tonnage itself in order to determine the life and wear of your

rail, as well as the life and wear of your ties. The tonnage car-
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ried is the basis, as the President says, for gauging the life of

both rail and ties.

Mr. W. M. Camp (Railway and Engineering Review) :—As
I understand Mr. Churchill, he would like the average tonnage

for all points of the division. Mr. Cushing has explained that

the tonnage over all points of the division may not be the same.

Now, the party reporting this information might just as well

prepare it for the convenience of the reader, who would otherwise

have to divide the ton mileage by the number of miles. It seems

to me, then, that it would be better to report the average tonnage

for all points of the division.

(The amendment was carried.)

Mr. J. G. Bloom (Baltimore & Ohio Southwestern) :—Mr.

President, I rise to a point of privilege. There is an error there.

The figures in column 24 should be $212.34. I would like the

privilege of correcting that now.

President Kittredge:—Mr. Bloom states that in line i, col-

umn 24, the cost of renewals per mile should be $212.34 instead of

$94,279. The figure as given was the total cost of the division and

not cost per mile.

Mr. Churchill :—Perhaps the Chicago & Northwestern wade
the same mistake, or something like it.

Mr. A. Torrey (Michigan Central) :—Mr. President, col-

umns 25, 26 and 27 are not understood by quite a number of

the gentlemen. Perhaps, for the purpose of the Association,

that might be separated from speculatiofi on one part of the outfit

to knowledge on the other, and doubtless a good many of the

gentlemen who have responded know something about it from

record, but I do not. I do not want to put in my speculation, and

I would suggest that the Committee next year discriminate be-

tween people who have kept records and those who have made
estimates.

Mr. Cushing :—I would like to call Mr. Torrey's attention to

Form No. i, the footnote on which says—that is, the blank on

which the record is to be kept for information
—

"data for columns

25, 26 and 27 kept on Form i-B." In other words, all these

blanks which follow are supplementary to Form; i. Form i is

the general information.

President Kittredge:—Is there anv further discussion, gen-
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tlemen. on Form i ? It is moved that Form i, as amended, be ac-

cepted. (The amendment was carried.) Mr. Cushinsr, do yon

care to present the next form?

Mr. Gushing-:—Form i-A is the next one, headed Table II.

Form i-A is a more detailed comparison between the different

kinds of woods and preserving processes and will explain in

many cases why the service of ties on some railroads is longer

than on others. The blank has been prepared in such a way
that it will be unnecessary to split it up for tabulation and piint-

ing, as was done last year. It is. therefore, more convenient

for examination. It is practically the same blank that was pre-

sented to the Association last year, but is in a consolidated form,

so that the different roads will appear on the same blank and in

comparison. Last year it was cut up in such a way that it really

did not mean anything. I will call the attention of the Asso-

ciation to the fact that while this is a table which furnishes the

information for column 28 of Form i, nothing like the same

number of roads filled it out as they did Form i, although it is

much the same information in actually working it up in the

office. I do not know why it was avoided.

President Kittredge:—Gentlemen, what is your pleasure

in regard to Form i-A?

]\Ir. McDonald :—I move its adoption.

President Kittredge:—Moved and seconded that Form i-A

be adopted. If there is no discussion, those in favor will signify

by saying aye. (The motion was carried.) Does Mr. Gushing

desire to present Form i-B?

Mr. Gushing:—Form i-B is the life record of ties in detail

for a great many years. This is a form which very few roads are

able to fill out at the present time. It is given, however, in order

to get everyone started in keeping it, so that they will be fur-

nished with full information as to the life of their ties. This is

the table which should give the information for filling out those

columns 25, 26 and 27 of Form i. It is practically the blank used

by the Southern Pacific Gompany, except that it is somewhat

changed in arrangement, as it was believed it would be a little

more clear to the Association. When the blank was presented

last year to the Association, nobody knew how to fill it out ; in

fact, it was not filled out, except by the Southern Pacific Gompany,
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correctly. Some attempted to fill it out, but the information was
not what it was intended to be, and the chairman in his report last

year called attention to that fact. This is a blank or form which

must be printed separately for each division that fills it out, as it is

impossible to make it in such a way that it can be tabulated for

several divisions. Consequently, we only have two presentations

of it in this report—one by the Southern Pacific Company, Atlantic

System, and the other by the Southern Pacific Company, Pacific

System, the Pacific System being shown, much reduced in size, as

Table IV. The information, however, or the form of information,

is precisely the same in each case, but the Atlantic System had

more details to give. That is a very complete record since 1887,

although they have it for even longer than that, but that was
considered far enough to go back, and it gives a very complete

record up to date. This can be used not only for keeping a

record of treated ties separately, but for keeping a record of any

ties where the roads have begun to mark them with some dis-

tinctive marks, so they will give the year in which they were laid.

It cannot be used by anybody unless the year in which the tie was

laid is known.

President Kittredge :—Gentlemen, what will you do with

Form i-B ?

Mr. A. W. Johnston (New York, Chicago & St. Louis) :

—

I move that it be approved.

(Motion seconded.)

President Kittredge :—The form is open for discussion. Has
anyone any discussion or questions to ask about it? Those in

favor of adopting Form i-B will signify by saying aye.

(Motion carried.)

Mr. Cushing:-—In this same connection I will call the atten-

tion of the Association to page 9 of the report, where a method

for marking ties is given, as adopted by Dr. Von Schrenck, in

making some tests which he has already started, and it is not

a bad idea to consider those methods of marking when anyone

is taking up the subject of cross-tie marking. I will now call

attention to Form i-C. This is statistics of treated ties ex-

clusively. It is practically taken from the Cross-Tie Committee's

report to- the International Railway Association, held last year,

and it gives the details of the methods of treatment, so that it is
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entirely supplementary to the information in the other table.

Form i-B is the life record of the ties, which can be kept in as

much detail as is necessary, and i-C gives the inside history of

the treatment.

Mr. W. S. Dawley (Giicago & Eastern Illinois) :— I move
the adoption of the blank.

(Motion carried.)

Mr. Gushing:—On page 14 of the report is Form i-D. There
is no statistical information given on this blank, as it is intended

as a suggestion for a blank to be used by the divisions who are

collecting information in regard to life of ties, to be placed in

the hands of the section foreman for making his report. I may
say again that this is practically the blank used by the Southern

Pacific System for the same purpose. It can be used as a blank

for treated ties or for any other ties that are marked, as the mem-
bers may see fit. It is simply offered as a suggestion, which each

company would print for itself, and would be simply used on the

division. I presume it will be proper to have the Association pass

on the blank and see whether it approves of it or not.

President Kittredge:—What will you do with Form i-D, as

shown on page 14 of the report?

Mr. McDonald:—I move its adoption.

(Motion seconded.)

President Kittredge :—It is moved and seconded that Form
I-D be approved. Those in favor of its approval will signify

by saying aye.

(Motion carried.)

Mr. Gushing:—Tables VI, VII and VIII, on the last two
pages of the report, are voluntary contributions on the part of the

Southern Pacific Company, Atlantic System, and the information

was considered of such value by the Gommittee that it decided to

print them as given, in order to make them a matter of record in

the proceedings of the Association. It is such information as we
hope each of us will be able to give in the course of time, but

very few of us could give it now, and they have not been stamped

with any form or blank number. They are simply given for the

value that they have. It may be that the Gommittjc may have

something to recommend in regard to blanks of that kind later on,,

but the Gommittee has nothing at present. In closing the report
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I would call attention to the article on preserving methods, which

I think has been very well analyzed vip to date. That is a live sub-

ject for all of us, and I do not think can be emphasized too much.

We are fast being deprived of timbers close to us, and we are

being forced to use timbers which we have heretofore considered

as unfit for cross-tie purposes. It really looks as though the pre-

served tie was the intermediate step between what we are now
using and the metal tie or timber cultivation.

President Kittredge :—We have acted upon the recommenda-

tion of the Committee on Ties. It is now proper that we should

accept the Committee's report as a whole. The Association is to

be congratulated upon having a report submitted in the manner

in which this report has been submitted, and the other committees

can well look upon this as an example of what the Association

needs. It would be perfectly proper for somebody to move that

the report as a whole be accepted.

Prof. C. F. Allen (Massachusetts Institute of Technology) :

—I move the adoption of the report and its acceptance.

(Motion seconded.)

Mr. M'cDonald :—There is one thing that occurs to me that

we ought to do in connection with this report, and that is, try and

secure the cooperation oi railroads in furnishing the Committee

the data necessary to fill out these blanks, and some steps by our

Association ought to be taken to secure the system of marking

on all the different roads that is recommended by the Com-
mittee. I move, if it is in order, that, our Board of Direction be

instructed to communicate with the management of the different

roads, and urge upon them the importance of adopting the system

of marking that has been outlined in this report.

President Kittredge:—The suggestion of Mr. McDonald is

an excellent one, and after the motion to accept the report as a

whole has been acted upon, we will take that up. Is there any

further discussion on this report of the Committee? If not, those

in favor of accepting the report as a whole will signify by saying

aye.

(Motion to adopt the report as a whole carried.)

President Kittredge :—Now, Mr. McDonald, do you wish to

make a motion to the effect that the Board of Direction be in-

structed to take up with all railroads in the country the question
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of statistics in regard to ties, urging- them to adopt the marking

recommended by this report, upon which the Association has put

its stamp of approval ?

Mr. McDonald :—I do.

(Motion was seconded.)

Mr. F. H. McGuigan (Grand Trunk) :—I second that motion,

and in doing so I want to point out an error that has been made
in reporting the life of the ties on the Grand Trunk, which is

shown here as an average of six years. W'e know that on many
of our branch lines probably 75 to 80 per cent of the cedar ties

have been in the track 12 to 15 years. We do not know the

exact life of the cedar ties now, but if the report is based on

the ties used during the past five or six years, it is a mistake, as

our track was formerly laid with an average of 2,640 ties to the

mile, which we did not consider sufficient to carry our increased

tonnage, therefore increased the number to from 3,000 to 3.200

per mile in main lines.

Mr. Gushing:—This information is supposed to have been

tabulated from blanks filled out by somebody. The Committee

did not go to the trouble of doing it itself. I would like to ask

Mr. McGuigan if he would like to have that cut out, or the whole

information cut out?

Mr. McGuigan:—Yes, it is inaccurate, and should be ehmi-

nated.

Mr. Gushing:—In printing it in the proceedings, whatever

corrections members desire to be made can be made.

Mr. McGuigan :—Yes. it would give a false impression and

convey improper information in regard to the life of the tie. I

think it is very important that it should be eliminated from the

report of the proceedings. •

Mr. Gushing:—Certainly; if it is not correct, it ought to be.

President Kittredge :—Is there any further discussion upon

the motion before the house instructing the Board of Direction

to take up with the railroads the question of the statistics and

marking of ties? Those in favor of the motion will signify by

saying aye.

(Motion carried.)

Mr. Roland Woodward (Jacksonville & Southwestern—by

letter) :

—

There are cypress ties in Florida that have been in
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the track ever since our road was constructed, some 25 years ago.

These ties have been cut in two by the wear of the rail before they

were abandoned. Until about three years ago, cypress was not

considered good for ties, on account of being so soft that the

spikes were not supposed to get the proper grip ; since then their

value has been more appreciated. In this climate a good cypress

tie will wear out before it rots, and I believe with a proper tie

plate they will last indefinitely. Oak ties will not last three

years in this climate. In i8g6, the road I was connected with

commenced the treatment of sawed ties and bridge timbers with

"Carbolineum Avenarius," applied hot by immersion, the timber

being yellow pine. Three years afterward the surface of the

ties appeared to be perfectly sound as they lay in the track, but

on investigation the interior of the ties in a majority of cases

was found to be dryrot—the more heart the ties had the better

condition they were in. The claim for this preservative was that

it attacked the sap better than the heart, and for this reason the

sap ties were the best, but experience taught otherwise.

Mr. O. Chanute (by letter) :—As foreshadowed in the report

of the Committee on Ties, American Railway Engineering and

Maintenance-of-Way Association, for 1902, the Chicago Tie Pre-

serving Company experimented with the zinc-creosote process at

its Mt. Vernon (111.) plant in May, 1902, treating some 15,000

red, black and water-oak ties.

The work was purely experimental, the increased cost being

borne by the company in order to asx:ertain whether the tar-oil,

which had been imported, was suitable for emulsion with chloride

of zinc, whether the details of the process were thoroughly under-

stood, and whether the indigenous inferior oaks of Illinois would

take the treatment well. The latter was found to be the case,

the results being satisfactory from the very start. Specimen ties,

upon being sawed in two, were found impregnated to the center,

and tO' resemble in appearance the examples of ties treated with

chloride of zinc and tar-oil illustrated (Plate XR'', Figs, i and 2)

in Prof. Von Schrenk's recent report to the United States De-

partment of Agriculture on "The Decay of Timber," issued

March 25, 1902.

It is well known that in burnettizing, the chloride of zinc

seldom penetrates at once to the center of the tie. although it dif-
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fuses itself thereto after some days or weeks; but with the rinc-

creosote process, it seems to penetrate more rapidly, some of

the mixture being- found at the very center of the ties upon their

being sawn across immediately after treatment.

Sections from the middle of these ties have been sent to the

Shaw School of Botany at St. Louis, to be placed in its fungus

pits and inoculated with the elements of decay. Approximate

results may thus be expected in a shorter time than in the track,

but the final results as to the life of these ties, which are to be

laid on the Chicago & Eastern Illinois Railroad, will not be

known for several years. They are expected to average fourteen

to sixteen years in the track, as similar treatment is said to impart

an average life of fifteen to eighteen years in Germany when the

work is well done.

The increased cost over the zinc-tannin process is estimated

at six cents per tie, when various wastes attending a first experi-

ment are eliminated. The main point ascertained is that the

zinc-creosote process can now be worked commercially in the

United States, but, that it will probably involve.importing the tar-

oil from Europe until arrangements can be made to produce the

peculiar quality requisite in this country.

President Kittredge :—Gentlemen, we listened last year to

some remarks by Dr. von Schrenk, who is connected with the

Department of Forestry, and he is here to-day and I have asked

him to tell us a little about the work done in the past year on the

subject of timber decay in the Department of Forestry. If Dr.

von Schrenk will step to the platform and address the Associa-

tion for fifteen minutes, we will be pleased to listen.

Prof. Hermann von Schrenk, United States Department of

Agriculture and Shaw School of Botany, St. Louis, Mo., ad-

dressed the Association as follows

:

Last year I addressed your Association and outlined in a brief way

what we thought might be the function of the National Government with

respect to the timber supply of this country. That this subject is of vital

interest to all railway men is evidenced by the careful and elaborate re-

port just made by your Tie Committee, and the valued suggestions con-

tained therein. On behalf of the Department of Agriculture, I want to

tell you what we have attempted during the last year, and to outline to

you what we hope to accomplish in the near future.

The work has naturally divided itself into three parts. At the sug-

gestion of the Tie Committee, we attempted, last year, to formulate a gen-
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eral scheme, in order to obtain a timber census of the United States. In

order to secure this information, it was necessary to address all of the

important consumers of timber in this country, and although the statistics

are still very incomplete, we have, at the present time, some figures which

can be relied upon. This work will be continued, and by the end of the

year we hope to have statistics which will be of considerable value to the

consumers. You would be very glad if we were able to tell you, at the

present time, how much available timber there was along your various

lines. However, you must realize that in order to obtain this information

an immense amount of correspondence is required, and the statistics must
subsequently be compiled with the greatest care and accuracy, in order

that they may be of any value whatsoever. To obtain anything like a com-
plete census, it will be necessarj' to have more ample means than are now
available, and a great many more trained men to carry on and acci*^m-

plish the work.

The possibility of making use of inferior grades of timber is a fasci-

nating problem to study, and one on which we are now engaged. In order

to make practical tests of various kinds of timber, which have been subjected

to the different treatments, we have placed on the Santa Fe road, in

Southern Texas, an experimental track, in which we have laid about 8,000

ties ; representing fifteen different kinds of woods, which have been sub-

jected to seyen treatments. This track was completed about three weeks
ago. Each tie is marked by three special record nails, indicating the kind
of wood, the treatment to which the tie was subjected, and the date on
which the tie w^as placed in the track. This particular section of track

was selected because it was found that decay is most rapid on this branch,

and we wished to obtain comparative results at the earliest possible

moment. It is hoped that within the next two years we will have valuable

information from this track, indicating the relative value of various treat-

ments on the several woods used. Of course, this information will only

be of practical value to the particular section of country in which the track

is laid. A report of this experimental track will be contained in a bulletin,

entitled, "The Decay of Timber," which bulletin I shall take pleasure in

having mailed to all the members of this Association, within the next ten

days. If w€_ can prove to you, from' observations made on this track, that

inferior grades of timber, when subjected to certain treatments, will in-

crease, economically, the length of life of the ties, of course you will be

able to reduce the consumption of the more expensive kinds of timber,

adjacent to your tracks, by making use of these inferior grades. At the

present time, the sujistitution of the more inferior grades has not been

satisfactorily accomplished.

We purpose to extend these experiments, on a very much larger scale,

v;ith the ties, in actual service, in the roadbeds. In order to do this, it will

be necessary to ask the cooperation of every railway in the country. If

they will contribute to these experiments by making treatments of various

ties, representing dififerent kinds of woods, and subject the?e to the

different processes suggested, and then turn these tracks over to us in cr-
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der that we may have competent men make observati'.)ns on the partionlar

section of track, from time to time, we will be enabled to obtain reliable

comparative records regarding these various timbers, when subjected t'>

certain treatments, for different sections of the country. It is important to

know what effect the varying climatic and geological conditions have upon
the ties in the roadbed, and we propose to obtain this information in the

manner described.

One other point I wish to emphasize is this ; we have now come to

the time when the good old slovenly way of dealing with timber, not only

among the railroad people, but also among those who use structural timber,

must pass away; and we must adopt such means and methods as will secure

longer and better service. The secret of the successful service obtained by

European roads, as I saw it last summer, and as I was told by most of the

engineers in charge, could be summed up thus: They realize that a treated

tie, if it is worth treating, is worth taking care of after it is treated.

That implies, of course, that the treatment is only half of the undertaking.

Treating a tie involves chemical processes which must be thoroughly un-

derstood, and it is not as easy as might be supposed. In Europe, the
treating work is in charge of trained and efficient chemists ; accurate in-

spection is made of every carload of material, both before and after treat-

ment. In other words, they regard the tie as something worth handling

and taking care of throughout the whole process, from beginning to end,

and that is one of the reasons why they get such great length of life from
their ties.

.-v much neglected phase of this question has to deal with the proper

seasoning, before use, of the ties. We are about to start on some experi-

ments, involving 3,000 ties, which have been loaned to us by certain rail-

ways in various parts cf the country. These ties will be weighed every

week, sio as to determine the most practical way of seasoning them before

they are placed in service in order that greater life can be obtained by
this means. It has been determined that by piling ties in a certain man-
ner, they season quite rapidly; and the life insured in consequence of this.

seasoning is almost doubled. We hope to be able to give practical demon^
stration of this in the twenty miles of experimental track soon to be

laid in different parts of the country.

Last year I spent three months in Europe, and visited various experi-

mental tracks now in service in England, Germany, France, Russia and
Italy ; obtaining what information I could from personal observations I

was enabled to. make thereon, and from statistics to which I had access.

I must express my appreciation to many railway men of this country for

numerous courtesies which were extended to me at your instance by foreign

railway officials. Because of credentials carried by me, I was enabled to

obtain special cars and had permission to remove ties from the track, to

obtain many valuable records, many of which I regret cannot be published,

inasmuch as they are in the nature of private communications. This private

information, however, is now in the records of our Department and can be
consulted in a confidential manner. A great deal of information, and
many of the statistics which I obtained, will appear in my report, of which
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I have just spoken. I hope that you will all find time to examine this re-

port, and in case you have criticisms or suggestions to make in regard to

what we purpose to do, or what we are now doing, I shall be under many
obligations if you will write me direct. It is only by such suggestions,

criticisms and cooperation that we will be enabled to obtain results which

will be of absolute value to all concerned.

I want to emphasize the suggestion made by Mr. McDonald in regard

to the keeping of records on various roads. You who have examined the

tie records which have been kept by the different roads in the country

have probably noticed the impossibility of drawing any reliable conclusions

as to the value of certain kinds of timber. During the last year I have had

occasion to examine many tie records kept by various roads and I find the

figures greatly misleading and unreliable. Any conclusions, drawn from

great columns of isolated figures, shov/ing you how many ties were re-

moved from the track, are of little value when determining the value of

the life of a great many kinds of different timbers ; especially so inasmuch

as these various timbers, laid in the same track, side by side, have no

adequate distinguishing mark. In case the ties are marked for record pur-

poses, it is absolutely necessary that they be marked in such a manner

that when the ties are removed from the track, there will be no question

as to the interpretation of the mark contained thereon. Certain kinds of

steel record nails, which have been heavily coated with zinc, and stamped

with a die on the head, are to be recommended for this purpose. It is an

extremely bad practice to brand the ends of the tie with a stamp, because

out of SCO ties removed, 25 ties of this number will have an illegible mark
on the end. This, you will readily see, vitiates the whole record; and,

notwithstanding the published accounts which engineers have given you,

which records have been based on statistics gathered from ties branded

on the ends, I am strongly inclined to dispute the reliability of any such

records so obtained. We shall endeavor to persuade railway men of this

country to start to marking ties with record nails, so that we can have

access, to examine, various tracks in different sections of the country,

and extend such examinations over a period of at least ten years, under

the supervision of the Government. I am sure you will all be impressed

after studying the tables which your Committee has brought before you

with the great gaps in these tables, and you will readily see the necessity

for insisting that the proper records be started at once and kept with the

greatest accuracy.

It is further proposed to do experimental work, with tie-plates,

ballasting and incidental matters connected with the use of a particular

tie when subjected to a particular treatment.

In conclusion, I wish to thank you for the cooperation already' estab-

lished, and to ask your suggestions and assistance as we may need them

from time to time. [Applause.]

President Kittredg'e :—Gentlemen, we have fifteen minutes

more, and we have one short report on the stibject of Signaling

and Interlocking.
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REPORT OF COMMITTEE No. X.—ON SIGNALING
AND INTERLOCKING.

To the Members of the American Railzvay Engineering and Maintenance-

of-VVay Association:

The work outlined and so well started by your Committee during

the years 1900 and 1901 has been seriously retarded this year on account
of the changes in membership and chairmanship. None of the original

members are left ; some of the changes coming so late that the "new
hands" have had scarcely time to catch up with what has already been

done.

The rapid development in the science of signaling and interlocking

makes the subject one of absorbing interest. Its relative importance in

the economical and safe handling of trains and in the increased capacity

afforded to traffic cannot fairly be gauged by a comparison of the Auditor's

3'early account of expenses for maintenance and operation.

How to effect a saving is a problem always to be solved, but it fre-

quently happens that the solution does not depend upon individual effort.

This is the case as it stands to-day with regard to the adoption of standard

designs at Joint Interlocking Plants.

There must be an organized effort on the part of all the roads con-

cerned if anything of importance is to be accomplished. With this idea,

your Committee has made an effort to get an expression of opinion from
forty-three railroads by sending to each a set of six prints selected from
the drawings prepared relating to the appliances involved at these plants.

The railroads were asked to send prints of their own standards covering

the same and to make suggestions and recommendations on those sent

them.

These plans were sent out during February, too short a time before

this meeting to get enough answers for us to report upon, but the few

we have received lead us to believe that the idea will receive general

endorsement and that the answers will enable us to come before you next

year with plans and specifications in proper shape to recommend to the

Association for adoption.

Much of the apparatus shown on the plans that were submitted last

year for the Association's criticism, and which are herewith again sub-

mitted for the same purpose, are already recognized as standard by many
roads, but we are of the opinion that more of the roads asked to express

their opinions should be heard from before asking the Association to take

action on any. Some of th^ subjects contained in the expanded outline

which appears in the Proceedings of the first annual convention are of

such a nature that fixed standards cannot be recommended, because local

conditions will govern. A consideration of these governing conditions is

a part of the future work of the Committee.

The small membership and the limited amount of time that each

member can devote to committee work precludes the possibility of taking

up more than one or two leading subjects at a time, and in the absence of
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definite instructions from the Association as to what particular subject they

wish the Committee to work on, it will select that which it believes to be

of most general interest affecting all roads.

This is the method proclaimed last year, and is obviously correct,

although it means a long time before some of the most attractive subjects

will be reached. Power-plant systems, automatic block systems, electric

locking, and the question of a time release as a substitute, are live sub-

jects, and a study of which equipment is best suited for certain arrange-

ment of tracks and switches and traffic conditions will be made and re-

ported upon.

On the subject of standard designs and specifications .for interlocking

plants, the Association's opinion was asked at the last meeting about the

desirability and practicability of adopting a single type of fixed signal

for all interlocking and block purposes.

We present the question again for your consideration. In respect to

its desirability we have this to say: Over one hundred designs of sema-

phore castings are now on the market and in use, many of which are

bad and do not embody correct principles. The good ones differ in unim-

portant details. We demonstrate the practicability on attached sketch,

which is respectfully submitted. It has been customary to consider a

different design necessary for different degrees of travel of the signal arm

and light casting. Figures i, 2 and 3 illustrate a form of casting adapted to

the three-position signal, the two-position signal with 90 degrees, 70 de-

grees or 60 degrees travel, the only difference being that a separate spec-

tacle is required for each.

The castings are shown mounted on side bearings, but they are equally

well adapted to the center bearing. The only change required is the lamp

bracket.

Fig. I is the only one that does not show the continuous light principle.

It can easily be included by use of glasses, shaped as shown at Fig. 3.

Fig. 5 is shown in detail among the plans submitted.

Fig. 4 shows the same type with round glasses!

If any road prefers to carry less glass in the semaphore casting, the

center light may be made blank. All are designed to take a green glass,

should that color be adopted for the clear indication.

Respectfully submitted,

J. C. Mock, Michigan Central R. R., Detroit, Mich., Chairman;

J. W. Thomas, Jr., N., C. & St. L. Ry., Nashville, Tenn., Vice-Chairman;

T. S. Stevens, Santa Fe System, Topeka, Kan.

;

A. H. RuDD, Delaware, Lackawanna & Western R. R., Hoboken. N. J.

;

Commiitce.

Mr. J. C. Mock (Michigan Central) :— I thought, inasmuch

as the Committee had held but one meeting, and that was during

February, and the chairmanship coming to me at such a late

date, that it would be hardly possible to make a report that would
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be satisfactory or to make recommendations which we would

want the Association to take final action on. We have prepared a

great many plans of standard materials and appliances, and we
would like very much to be instructed—to have these plans criti-

cised. We would like also to have an expression from the Asso-

ciation as to whether they would recommend or adopt the con-

tinuous-light principle. This matter has been before the Asso-

ciation for two years, and we find that the m.anufacturers are

not giving the attention to the continuous-light principle that we
believe the matter deserves. We will have our plans revised and

sent out during the year for the roads to consider the subject.

The plan that we wish to act upon will be to make such revisions

in these plans as the criticisms that we have asked for will sug-

gest ; then to send them out early enough so that the roads can

have the benefit of early consideration, and next year we will

probably be able to do something toward adopting designs ; the

specifications will also accompany this revision and recommenda-

tion of plans.

President Kittredge:—^As stated by the chairman, this Com-
mittee has been most unfortunate. It has had during the year

some three or four different chairmen, and the last resignation

came so late that it was really impossible for the present Commit-
tee to make much more than a start. The report of the Com-
mittee is before you, gentlemen, for action.

Mr. Edwin F. Wendt (Pittsburg & Lake Erie) :—Mr. Chair-

man, as I understand the chairman pf the Committee, he sub-

mits to the Association a certain question and asks that the Asso-

ciation express its views with regard to continuous-light prin-

ciple. It seems to me it would be well to have that submitted to

the members of the Association by ballot during the year, as un-

doubtedly most of the members in attendance upon the conven-

tion are not prepared to vote on the question.

President Kittredge :—Do you make that in the form of a

motion ?

Mr. Wendt :—I move that the question be referred to the

Association during the coming year by ballot.

(Seconded by Mr. Dawley.)

President Kittredge :—It is moved and seconded that the

Association indicate by ballot its stand upon the question of the

continuous light in signals. Any discussion on the question?
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Mr. H. D. Miles (Michigan Central) :—In considering the

question of continuous light, does the Committee desire also to

have the Association consider the question of the position of the

signal arm ? This seems to be a question which should be set-

tled, if possible, as well as the question of the desirability of

using a continuous light, as each affects the design of the signal-

arm casting. The question of having separate and distinct posi-

tions of the signal arm for the stop, caution and clear indica-

tions was brought up last year, and the Committee at that time

expressed a desire to have the Association arrive at some conclu-

sion in regard to the matter. At that time the question of a

continuous light was also mentioned, but was not referred to

specitically. It is quite evident that in considering one subject,

both should be considered. It is doubtful, however, if definite

results can be secured unless drawings of the different designs

are sent to the members of the Association and the matter voted

on by letter ballot. I know that the Committee previously had

considerable trouble in getting any expressions of opinion. The
members of the Association are not, perhaps, many of them very

familiar with signaling, and that is one of the drawbacks in

considering the subject.

As an old member of the Signal Committee, I would urge

that the members of the Association give more heed to the re-

quests of the Committee than has been given in the past.

President Kittredge :—I believe it is apparent to all the

members who are present to-day that the cooperation of the

members themselves is absolutely essential in order to enable

the committees to make an intelligent report and the kind of a

report that this Association should receive, and we cannot too

strongly urge upon the individual members their cooperation.

When requests are received, they should be attended to and re-

turned promptly, with the information given in as nearly the

form asked for as it is practical to do. There is a motion that

the question of continuous light be submitted to the Association

bv ballot during the year. Does Mr. Miles desire to amend the

motion by adding the question of the position of the signal arm ?

Mr. Miles :—I do not care to make a motion to amend, but

would suggest that the Committee draft a proper question to be

submitted as outlined in my previous remarks. Last year, when
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this subject came up, some of the members seemed to think that

in recommending a three-position signal, capable of giving a

distinct position for each indication, viz., danger, caution and

clear, that it would be in conflict with the recommendations

of the American Railway Association. I find in looking over

the standard code that there is no conflict. It is stated in the code

that a signal shall not give more than three indications ; therefore,

in considering the subject it should be understood that such a

recomm.endation from the Signal Committee does not conflict

with the recommendations of the American Railway Association.

Mr. W. C. Gushing (Pennsylvania Lines) :—^I will suggest

that when the Committee sends out any questions with regard

to the position of arms it is well to present diagrams, so that there

will be no misunderstanding as to what is meant. As to the

continuous-light principle, I think it would be well to have the

chairman of the Committee elaborate a little on what the Com-
mittee considers its advantages. We who- have not used it do
not see any advantage at the present time, but are open to convic-

tion. Personally, I do not see any advantage in the continuous-

light principle, and it would seem to me possibly there might be

some others feeling the same way.

Mr. Mock :—The continuous-light principle has advantages,

because in times of snow and sleet, or derangement of parts, the

arm is liable tO' droop sufficiently to show a white light. The
hiding of the light gives no information, and is about as danger-

ous a condition as having no signal. Suppose the derail is right

in your front—you have no light, no means of locating your posi-

tion on the track, and the chances are you will overrun your

signal and go off the track. The continuous light is intended to

show a danger- condition until the signal is entirely clear. The
probabilities are that the signal will not remain in that extreme

position if any derangement occurs. It may get in the middle

position or go to "danger." The designs are all intended to have

it go to "danger ;" but there are so many things that might pre-

vent that, as a broken wire, which will allow the signal to go

partially to "danger." In that case you get a "danger" indica-

tion—which you should get—whereas, if you did not have contin-

uous light, you would get either no light or a white light, with

many present designs of signal castings. The sketches which are
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submitted in the report are merely to show the possibility of

adopting- one signal form of casting for the various degrees that

are now in use—60 degrees of travel upon the arm—some using

90 and others 70. Should you want to change from the 60-de-

gree traveler to a 90-degree traveler, or from the two-position

signal to a three-position sigiial, the same casting would answer

the purpose.

Air. Cushing:—That continuous-light principle is not neces-

sary to cure the difficulty. That trouble has been cured by the

addition of a small shield in continuation of the casting. It can

be made out of zinc or any other metal; it certainly avoids the

use of extra glass, which is subject to being broken. There are

only two glasses in the signal, one of which is red and the other

green. Either of those is given unless the blade drops beyond

a certain amount, say beyond 20 degrees, or something of that

kind, in which event the white light will be clear, were it not

prevented by the shield. We do not use three glasses.

President Kittredge :—The motion is on instructing the Com.-

mittee to get by letter ballot the question before the Association

on the question of the continuous-light principle and the travel

of the arm.

(^lotion carried.)

!Mr. T. L. Condron :—Before the Association adjourns, I

wish to announce that the Committee on Arrangements has com-

pleted arrangements for a dinner m this hotel to-morrow night,

which probably a large numbcF of the members wish to attend.

The hotel people are asking the Committee frequently how many

are going to be at the dinner. It is necessary to know as early

as possible how many will attend. The Committee has been to

some pains to provide for the guests, and we will be pleased to

have all who expect to attend secure tickets either at the table

outside of this room or- at the hotel desk.

The meeting adjourned until 9:30 a. m., Wednesday, March

19.
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WEDNESDAY, MARCH i% 1902.

The meeting was called to order at 9 130 a. m., President Kitt-

redge in the chair.

President Kittredge:—The first Committee to be heard from

this morning is the Committee on Ballasting. The Secretary

will call the names of the Committee, and as the names of the

gentlemen are called, they will please step forward and take seats

upon the platform.

REPORT OF COMMITTEE No. II.—ON BALLASTING.

To the Members of the American Railway Engineering and Maintenance-

of-Way Association:

This Committee has also been unfortunate, but we will leave our

troubles untold.

Our chairman, in his report to the Association two years ago, defined

ballast as "the material above the roadbed in which the cross-ties are

imbedded, and its object is to get a solid and uniform bearing for the

cross-ties, to distribute the applied load over a large surface of the road-

bed, to hold the cross-ties firmly in position, to give elasticity to the

track and to allow the water to pass off freely, thus avoiding churning

in wet weather, and heaving by frost." We will not attempt to change

his definition, but we will add, incidentally, that it should prevent the

growth of weeds and prolong the life of the tie.

MATERIAL.

A material suitable to perform the functi^s of ballast must be in

small, angular pieces, hard enough to resist the load and tamping without

material injury; it must be relatively free from decay and unaffected by

weather ; it must permit of easy handling and provide good drainage. The
materials which practice has found to fulfill the conditions required, more

or less perfectly, are broken stone, gravel, coarse sand, burnt clay, par-

tially disintegrated rock, slag, cinders, and various products resulting

from the separation of ores, such as chatts, Joplin gravel, etc.

Stone.—The varieties of stone usually considered suitable, and com-

monly obtainable at reasonable cost, are trap rock, granite, magnesium
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limestone, hard limestone, hard, dry sandstone, having over 95 per cent

silica. These materials, when too coarse, crushed into approximately

cubical pieces of from three-quarters of an inch to i^/4 inches in diameter,

probably give the best results. In practice we find a maximum of from
one and a half to three inches allowed.

Gravel.—Gravel to make good ballast must be composed of firm par-

ticles that will not rapidly decay, and from sizes running from coarse

sand to one and a half inches in diameter. It must be sufficiently free

from clay and soil to drain freely. Gravel containing boulders, round

pebbles and considerable clay can be made into first-class gravel ballast by
passing through washer and crusher, the larger boulders being crushed

into small irregular masses, giving a superior holding quality on the tfe.

The washing will make the ballast drain, so that it will not churn in wet

weather.

Coarse Sand.—Coarse sand, where the particles are angular, may
be used for ballast, but usually washes easily, but is apt to blow in dry

weather and is exceedingly dusty under fast trains, unless it is that

peculiar quality of sand which seems to cement together and will stand

at a very high angle of repose.

Burnt Clay.—Burnt clay has been used with varying results, de-

pending on the quality of the material burned and the manner of burning.

Clay containing little sand and a sufficient quantity of fluxing material to

produce a semivitreous mass has undoubtedly made a fairly good ballast.

It drains well and makes good track. On the other hand, much burnt

clay ballast has been put into track which has been too soft to stand the

load and has disintegrated under the action of the weather.

Partially Disintegrated Rock.—In many parts of the country there

are deposits of rock that have become partially disintegrated through

ages which contain much hard material that will form the main body

for ballast, while the other material is sand-like or of a nature that will

not clog the drainage, and such partially disintegrated rock, in some

instances, will form an excellent ballast which promises to be very durable.

Slag.—Blast furnace slag, containing a small excess of lime and being

of a glassy nature, when broken up under the track, fulfills the require-

ments of ballast to a very large degree. If a large excess of free lime is

present, it soon becomes too soft to hold the load, becomes concreted

under the ties and churns in wet weather. Slag-ballasted track usually

requires a lift of two or three inches and to be surfaced out at face at

intervals of from two to six years, depending on the hardness of the slag

and the amount of traffic. Slag composed almost exclusively of hard,

glassy pieces approaches closely to the quality of rock ballast ; on the

other hand, slag with a large amount of free lime is inferior to reason-

ably good gravel.

Cinders.—Engine cinders find a place as ballast, particularly on soft

sub-grades and branch lines, and while they drain well, they usually

do not hold up well under extremely heavy traffic, and in some cases these

cinders contain materials which, acting on the tie, shorten its life.

9



130 PROCEEDINGS OF THE

Chatts, Joplin Gravel, Etc.—These materials make a ballast which

holds its surface well, but not always its line. They are usually dusty

under speeds exceeding forty-five miles an hour. They are extremely

easy to work, are not affected by wet weather, keep down weeds and

make excellent ballast in yards and on roads where there is not a heavy

passenger service at speeds of fifty miles per hour and upward.

BALLASTING.

Before ballasting, a subgrade or roadbed is required. It is of very

considerable importance that this should be of suitable cross-section and

material before ballast is applied. In ballasting, we have two kinds of

conditions : One where new track is to be laid and ballasted, and, second,

old track which may have had more or less material which has been used

as ballast in the past. The requirements of the subgrade or roadbed are

that they should of themselves drain freely and that they should be of

sufficient sustaining power to carry the traffic without appreciable settle-

ment when the load shall have been distributed with some degree of uni-

formity over a strip about two feet wider than the length of the ties. In

practice, it is sometimes necessary to apply something which might be

called a sort of a "sub-ballast." If the material of the roadbed is such

that it will not support stone ballast, or any other coarse ballast, without

its becoming imbedded in it and causing the mud to work up through

the ballast and allowing the ballast to be continually settling, some inter-

mediate material must first be placed on the roadbed, care being taken that

any impervious material is of such contour that the water can drain freely

from its top. Usually cinders, gravel or screenings will answer for this

purpose ; sometimes coarse rock, from ten to thirty pounds in weight,

will perform this function better.

DEPTH OF BALLAST.

The necessary depth of ballast below tie is determined by several con-

ditions. The conditions usually ruling are that the load shall be dis-

tributed by means of the ballast so that the load on the ties distributed

to any part of the subgrade shall not be above its sustaining power. On
extremely hard subgrade, the depth required is that which will allow of

such distribution of the load on the ballast and such uniformity of ma-
terial under the tie that there will be no crushing of the ballast itself,

or no danger of springing or breaking the tie. Material which will stand

at approximately a one-to-one slope, like crushed stone, will distribute

the load with reasonable uniformity at a depth not less than the distance

between the bearing surfaces of the ties ; with other material, which will

stand at a lesser angle, a greater depth would be required. It is doubtful

if, in practice, a lesser distance than eight inches under the ties can reason-

ably fulfill the above conditions, and we believe that it is highly probable

that twelve inches of depth usually fulfills these conditions within a

reasonable degree, and would recommend that eight inches of depth under

the ties be the minimum depth for any class of ballast.
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BALLAST CROSS-SECTION.

The following rocommendaticns as to ballast cross-sections are pre-

sented :

Rock B.xllast.—Depth below tie, eight to twelve inches ; top surface

of ballast, top of tie ; slope of ballast, from top of tie at a point eight inches

outside of end of tie, at the rate of one and a quarter or one and a half to

one.

Gravel.—For gravel containing an appreciable amount of clay and
not too easily drained under all conditions—depth under tie, from eight

to twelve inches ; top of ballast between rails, top of tie ; top of ballast

at end of tie, bottom of tie; slope to subgrade, two to one.

In our opinion, there is no one cross-section which can be used for all

classes of gravel ballast to advantage. In gravel ballast, which drains very

poorly, it will be necessary to leave the end of the tie open to avoid churn-

ing. As the gravel becomes more and more pervious, lighter and has less

coherent parts, the top of the ballast may be brought up on the end of

the tie, until, in light sand ballast having usually worn particles and
draining very freely, it will be necessary to bring it above the top of

the tie at the end, and even carry the top of the ballast some distance

beyond the end of the tie before starting the slope. In some ballasts of

this nature, better results are obtained by raising the top of the ballast

between the rails above the top of the tie.

For crushed and washed gravel, the cross-section for stone may fre-

quently be used.

Chatts, Disintegrated Stone and Coarse Sand.—Chatts, disin-

tegrated stone and coarse sand, which thoroughly drain—depth of ballast

below tie, eight to twelve inches ; top of ballast from one to two inches

above top of tie ; top of slope, six inches beyond end of tie and even

with the top thereof ; slope, one and three-quarters to one to subgrade.

We believe that practice has demonstrated that in this class of ballast,

particularly the lighter varieties, the tie must be buried in the ballast, "or

it will blow out, and only under these conditions, where it becomes self-

tamping, can the line and surface be satisfactorily maintained. Track put

up on this light ballast is frequently knocked out of line, unless the tie is

buried and the slope begins some distance outside of the end of the tie.

There are, however, some deposits of partially disintegrated lime-

stone, flint and granite which, in their more solid deposits, can best be

given a cross-section closely approximating that of crushed stone. In

all these cross-sections, the variations are in that portion of the cross-

section representing the top of the ballast from the outside of the rail to

the subgrade at the outer end of the slope. The conditions which deter-

mine the proper figure of this portion of the cross-section are more than

anything else dependent on the draining qualities of the material used

;

second, as to whether the pieces are angular, or jagged, or more or less

round and smooth ; next, upon the specific gravity of the material ; next,

the coarseness or fineness of the material. Hard, heavy and angular

pieces will soon imbed themselves into the surface of the tie ; they will
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hold the tie firmly, and it is only necessary to carry the natural slope of

the side of this ballast a short distance beyond the end of the tie to insure

a sustaining power to the very end of the tie. With material which
drains poorly, the ballast must be left open at the end of the tie, or the

tie will churn itself down. When the material is fine, light and drains

well, there is not sufficient hold on the tie to keep it in line without having

considerable ballast at the end of the tie carried out to some con-

siderable distance, and, in some cases, there is a churning in which the

the air acts in the same manner as does water in ordinary cases of churn-

ing in wet weather. In such cases the light material is thrown up and
out at the sides of the track, and until the tie is buried sufficiently to catch

this material and cause it to fall back again and other material to run in

and take its place, the surface of such light ballast is soon destroyed.

If the purpose of this report was to determine what constitutes an ideal

ballast, it would be of very little value. Every road has within its reach

certain kinds of material and certain means, and the problem to be decided

in each individual case upon its own merits is what available material

could best be used, and where to get the best results from such use, and it

is with that idea in view, among others that form this report, that the

report is presented.

We have not attempted to enter into the question of quarrying, wash-
ing, loading or distributing ballast, nor the manner and time of putting it

under the track. The available time of the Committee to devote to this

work was very limited, and we feel that we have by no means done the

subject justice.

Respectfully submitted,

E. HoLBROOK, Kansas City Southern Ry., Kansas City, Mo., Chairvian ;

F. A. Moi.iTOR, Choctaw, Okla. & Gulf, Little Rock. Ark., Vicc-Cliairmaii :

H. U. Wallace, Illinois Central R. R.. Louisille. Ky.

;

C. B. Hoy;-. New York, Chicago & St. Louis, Bellevue, O.

;

John V. Hanna, St. L. & S. F. R. R., Springfield, Mo.;
Committee.

President Kittredge :—The report of the Committee is before

you, and in order to save time we will consider that the report is

open for discussion immediately. We will be glad to have ^Ir.

Holbrook, as chairman of the Committee, make any remarks

which he wishes to make in connection with the presentation of

this report, and when Mr. Holbrook has finished his remarks the

report will be open for discussion.

Mr. E. Holbrook (Kansas City Southern) :—I do not believe

that I care to make any remarks on the report.

President Kittredge :—The report is before you for discus-

sion. The Committee have not put their report in the form of
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any special recommendations for adoption, but they have sub-

divided the subject into the heads of "Material," "Ballasting,"

"Depth of Ballast" and "Ballast Cross-Section." It would be

advisable to take up the discussion on each one of these in order.

The discussion at first will be on "Material." We will be glad

to hear from the members.

Mr. H. C. Phillips (Santa Fe) :—In the matter of material,

the use of burnt clay is spoken of. Can any member of the Com-
mittee give me the weight, per cubic yard, which that averages?

The reason I ask is, that we have used burnt clay which has run

as low as i,8oo pounds per cubic yard. We have not had satis-

factory results with it. We are led to believe that other roads

are using heavier clay and that it is working well.

Mr. W. E. Dauchy (Chicago, Rock Island & Pacific) :— In

regard to burnt clay ballast, we have had considerable experience

in using this material for ballast, and from such experience we
find that if the material from which the ballast is made is of the

right character, it makes an excellent ballast ; but if the material

is not of the proper character, the results are far from satis-

factory. The nearer we can come to getting pure clay or gumbo
from which to make ballast, the better the ballast is. As to the

weight of ballast, it usually runs about i,6oo or 1,700 pounds per

yard. I notice an item in the report with reference to burnt clay,

which state's : "Clay containing little sand and a sufficient quantity

of fluxing material to produce a semi-vitreous mass has undoubt-

edly made a fairly good ballast." I do not want to criticise the

Committee, but I do not know where they got their experience

in regard to that. It is contrary to our experience with burnt

clay ballast. The fact that it has any sand in it at all usually

destroys its virtue for the purpose for which .it is intended. The
cause of all the trouble we have had with burnt clay ballast is

this question of sand. We have frequently thought we had a

good pit that would make excellent ballast, and we would start

with it, and then run across a little streak of sand that seemed

to vitiate the whole thing.

Mr. E. E. Hart (New York, Chicago & St. Louis) :—In 1893

and 1894 I was Division Engineer on the Southern Division of the

Burlington road. I had charge of burning three pits—one at

Table Rock and two on the main line near Hastings. The pits near
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Hastings were pure clay, with no vegetable matter in the clay.

The one at Table Rock was composed of clay and washings from

the N'emaha River. The two pits near Hastings did not give the

quality of ballast which we obtained from the one at Table Rock.

We thought it was due to insufficient burning. I suppose that

the coal did not furnish enough heat to burn it thoroughly, while

the Table Rock pit was full of vegetable matter, such as leaves,

which were washed down by the river and deposited in the clay

or gumbo. This pit gave first-class ballast, vitrified, red and

hard. I understand they have since burned another pit of 100,000

yards of this same material at the same place.

President Kittredge :—Mr. Hart, can you tell us anything

about the weight of the ballast ?

Mr. Hart :—We made a record of the weight, but I cannot

give it to you offhand. We weighed many cars of it, and the

Chief Engineer of the Burlington can give vou the weight, as it

is on file in his office.

Mr. F. H. McGuigan (Grand Trunk) :—During my connec-

tion with the Wabash lines west of the Mississippi River, I had

charge of burning something over 1,000,000 cubic yards of clay

for ballast. Our experience there was similar to that described

by Mr. Dauchy. We found that where there was any co'usider-

able quantity of sand, we got a poor ballast, as the sand had a

tendency to smother the fire. We got the best results from an

almost pure clay, or gumbo, that appeared and felt a good deal

like shoemaker's wax when you handled it. Our greatest difficulty

was in trying tO' hold contractors to our specifications, whicii re-

quired that each ton of slack coal should burn 5 cubic yards of

ballast. The result was that there was not sufficient coal to burn

the clay well. We eased off on the specifications a little and

got an average, for one year, of 4 2-5 yards of very good ballast

to each ton of coal. We ballasted very heavily, using an average

of 3,000 cubic yards to a mile of single track. Our weights

averaged from 1,550 to 1,675 pounds per cubic yard; the latter

was the heaviest ballast we w^eighed. I should say 1,625 pounds

would be about the average. We found that where the ballast

was well burned it gave very good results. On curvatures above

3 degrees it was a little light, but it held the track in line fairly

well. On curves 3 degrees and under we did not have any trouble.
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When the track settled we had lo inches of ballast all the way
through, with a heavy shoulder for the purpose of retaining- the

Une. The well-burnt ballast was lighter than that which was

poorly burned.

Mr. \V. 'SI. Camp (Railway and Engineering Review) :—

T

would ask Mr. McGuigan concerning the quality of coal which

burned 4 2-5 cubic yards of ballast to a ton of fuel.

Mr. McGuigan :—We used slack from ordinary bituminous

coal—simply the refuse. On a few occasions, in wet weather, we
used a little run-of-mine coal to bring the fire up.

Mr. W. L. Breckinridge (Chicago. Burlington & Ouincy) :

—

Contractors generally do not put enough coal on the fires, and

when but one ton of coal was used to burn 5 yards of ballast, the

result was poor material and the railroad company was the loser

in the end. Experience leads us to expect one ton of coal to

bum 4 yards well. We have contracts in force for 250,000 yards.

Pits are selected where there is no sand. The ballast from bottom

lands, when free from sand, is of good quality, large size

and bright red color. From higher lands it burns a paler cclor,

does not look as well, but is probably as good as the other.

Mr. W. B. Poland (Baltimore & Ohio Southwestern) :

—

I would ask Mr. McGuigan what the average cost of his ballast

is per yard ?

Mr. iMcGuigan :—That question is like many others ; it de-

pends on the locality and the conditions. The price of the coal

at the mine and the distance you have to haul it ; the depth of

the clay for burning ; the expense of draining the borrow pit, etc.,

cause the price to vary. When we first contracted our burning

the total cost was in the neighborhood of 90 cents a cubic yard,

delivered alongside the track. Within three years we made a

contract as low as 21 cents a yard for burning. It would be some-

what difficult to strike an average at that time ; but in the vicinity

of the Missouri River, where the distance is not too great for

hauling coal, it should now be burned pretty close to 20 cents a

yard in the pile.

Mr. Hart :—On the Burlington road at Table Rock it cost

about 24 cents for burning, and 95 cents under the track, with a

haul not exceeding 40 miles.

Mr. Poland :—I would be glad to hear some figures as to

the relative cost of maintenance of track on burnt clay, as com-
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pared with other forms of ballast, if such a record has been kept

by any gentleman present. I think the life of the ballast in con-

nection with that would be an important thing to mention.

Mr. McGuigan:—The cost of maintenance would depend a

good deal on the locality and conditions and character of the

roadbed on which the ballast was deposited. I would say that

the general cost of caring for a track would be similar to the

cost of caring for it if ballasted with locomotive cinders. If you

know what that costs, you can tell what the other would cost. So

far as the life of the ballast is concerned, I do not think there

is anyroad which has been using.it long enough to determine

the life. The Burlington people began using it in 1884, I think,

and are still using it. Its average life, under the ordinary traffic

of our lines in this section of the country, would be from 12 to

15 years.

Mr. Camp :—I recently saw some figures comparing the cost

of renewing ties in burnt clay and broken stone ballast, and the

cost per tie was 60 per cent greater in broken stone ballast than

in burnt clay.

Mr. C. S. Churchill (Norfolk & Western) :—I want to ask if,

as a matter of opinion, the Committee have placed these ma-

terials in the order of value. I understand not ; but if it is the

case, I object to that order.

Mr. Holbrook :—There was no intention to arrange it in that

way. Before we get off the point, I would like to correct a wrong

impression, which is perfectly natural fcrom the reading of the

report, and that is, what was meant in the report w-as that in

order to get a burnt clay ballast that was suitable, the quantity of

sand would have, to be small, and I think it has already been

brought out that in some cases there is a good burnt clay ballast

which has sand in it. But I think, from all the information we can

gather, that in such case the amount of sand is small, and there

is some other material which, to a considerable extent, must flux

with the sand during the process of burning, so that there will be

practically no free sand left. Now, I suppose that the quantity

of sand that might be there, and yet produce good ballast, depends

largely on other ingredients that are in the clay.

President Kittredge :—Is there to be any discussion on the

other portions of the report?



THIRD ANNUAL CONVENTION. ]:.17

Mr. W. C. Gushing (Pennsylvania Lines):—Under the ar-

ticle on "Stone." I would say that I do not believe that hard sand-

stone, whether wet or dry, having 95 per cent or any other

per cent of silica, will make a good ballast. I have seen the hard-

est sandstone which I believe is in the country anywhere, and I

know from experience it is absolutely unsuitable for ballast. I

would, therefore, be very sorry to see the Association approve of

a ballast of that kind, provided the general experience of the rest

of the members is the same as mine has been with reference to it.

I therefore make a motion that the words, "Hard, dry sandstone,

having over 95 per cent silica," be stricken from the reporl.

Mr. Churchill :—A matter like this is far-reaching, and it

is too far-reaching to adopt without considerable attention be-

ing paid to the question. I will grant that statement applies to

sandstone in Ohio and Indiana, and perhaps to parts of West-

em Pennsylvania, but it does not apply by any means to all sand-

stone. The Committee has correctly stated the proposition when

it makes it depend on the silica contained therein. I have seen

sandstone that comes close to conglomerate rock, than which

there is nothing harder. It is hard as any limestone you can get

;

and the three stones—the trap rock, the hard limestone and the

very glassy hard sandstone—make first-class ballast. We have

in use both the sandstone and the best limestone, and I have

used the trap rock, and I know that there is no choice between the

two—a good quality of limestone and a hard sandstone. I am

not talking about yellow sandstone, freestones or anything of

that kind. I mean the real hard sandstone, that will cut and

produce a glassy surface.
'

I think the report of the Committee

is right in naming the sandstone, with certain restrictions, and

the same thing applies to everything else that they have named

;

gravel, slag and everything that is used must be a selected article

to get the best results.

Mr. Cushing:—It does not make any difference how hard

sandstone is. It is the way it wears. It wears round, which is

one of the troubles with sandstone ballast. Limestone wears and

chips oft' and leaves a sharp edge, or does more so than a sand-

stone ballast. While sandstone may be exceedingly hard in itself,

it is the way that it breaks and the edges wear off that spoils it

for ballast.
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Mr. McGuigan :— I agree with Mr. Churchill, that the C'om-

mittee is correct in placing sandstone among the other varieties

of stone for ballast. I also agree with my friend from the Penn-

sylvania Lines, that it is not the best stone, but there are sections

of country where there is no other stone available, except differ-

ent varieties of sandstone, and I can see no advantage in say-

ing that it is not fit for ballast. The form in which sandstone

breaks, as a rule, makes it somewhat objectionable; it does not

break in cubes, as the harder stones do, but is inclined to chip ofif,

and does not work as nicely, nor hold the track in line so well. It

does,' however, make a fairly good ballast, and certain roads are

almost compelled to use it, as they have no other ballast avail-

able, and for that reason I believe the Committee is justified in

including sandstone.

(Motion not adopted.)

Mr. Hunter McDonald (Nashville, Chattanooga & St.

Louis) :—^For the purpose of bringing out discussion on the sub-

ject, I move that on the second page there be added at the end

of the first paragraph the words, "Gravel containing a consider-

able amount of sand should be screened."

Mr. Phillips :—Is there any mention whether the gravel is

water-washed gravel, round gravel or angular gravel ?

Mr. McDonald :—I think the point the gentleman makes is

well taken. The motion should include water-washed or round

gravel. I find when it has a large mixture of sand it wil! not

hold the track. Some have a sharp gravel that will hold, although

the sand is in it. I made the motion in order to get an expression

from the house as to that question.

President Kittredge :—You accept the addition of the words

"water-washed ?"

Mr. McDonald :—I accept.

Mr. D. W. Lum (Southern Railway) :—It seems to me
"water-washed" gravel will be composed largely of smooth, round

stones, and it would be impossible to keep it under the ties.

Mr. Samuel Rockwell (Lake Shore & Michigan Southern) :

—I- have a half dozen gravel pits on the Lake Shore road, and I

have taken samples from all of them and separated the sand in

one pile and the gravel in the other pile, and there is just about 50

per cent sand. We hold our track pretty well with that kind of
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gravel. We would as soon have rather less sand, Iwt we manage
to hold the track all right with it as it is.

Mr. dishing:—The use of screened s^ravel so far has been

very successful indeed. It has been noticed in wet weather that

a track put up in screened gravel keeps its surface better than

the track that is put up with gravel with a large admixture of

sand, amounting to about 50 per cent at least. The gravel varies

so much in its size that the very small particles of the gravel are

sufficient to cause the rest of the gravel to pack pretty well to-

gether. The small particles and the large pieces mingle well

together and hold u]) very well.

Mr. Lum :—Is that angular gravel or round gravel?

Mr. Lushing:— It is round gravel; the usual gravel from

banks above present river bed, not crushed at all. The cohesion

is due to the fact that there are a large number of small particles

of gravel, which might be considered as exceedingly coarse sand,

mixed in with it, to bind it together. If they were all of a uniform

size, I do not believe they would answer very well.

Mr. McDonald:—The idea I have always had in regard to

the trouble with gravel is that the sand, whe;i it is first put in

with the gravel, will not go to the bottom. It remains all through

the voids, but as soon as the rains come on it the sand washes to

the bottom and makes the whole roadbed settle. Of course, if

the gravel is of uniform size, it would not do' it so much as when

intermixed with fine sand, which runs to the bottom. A sharp

sand would not, possibly, be so bad, but my belief is thai the

fine, round sand should be screened out of the gravel if you want

to maintain a good track.

President Kittredge :—The Lake Shore people have said that

they have a sand and a gravel mixed in about equal parts ; that

is, about 50 per cent sand.

Mr. McDonald :— I presume their sand must be coarse, and

in order that that point may be thoroughly covered, I would

substitute for the words "considerable amount" the words "30

per cent."

Mr. Rockwell:— If you are going to condemn all gravel

which has more than 30 per cent of sand, you will condemn all

the gravel used on the Lake Shore road.
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Mr. McDonald :— I understood the Lake Shore was screen-

ing the gravel which it used, and that was one of the reasons

which impelled me to bring up this point.

(By letter)—I would refer the members to the discussion

on this subject at the first annual convention.

Mr. Rockwell :—We have not screened any gravel at all.

Mr. McGuigan :—I think if you condemn any gravel with

more than 30 per cent of sand you will not only condemn the

gravel used on the Lake Shore, but the gravel used on

nearly all the other railroads. Our experience with water-

washed gravel is that it holds the track better wi^h the tand

in it than if the sand is taken out. I have not had much experience

with the screening of gravel, but we have some gravel taken

from the north shore of Lake Erie, and I am quite well satis-

fied it would be difficult to hold the track if the sand was taken

out by screening.

Mr. Phillips :—I do not think, without specifying more ac-

curately the size of the gravel which we have in mind, that we can

give an intelligent decision on the subject of sand, for the reason

that while the sharp gravel would hold better than the stone does,

a round, water-washed gravel would give a ball-bearing under our

ties, which is exactly the condition we are trying to avoid. I think,

therefore, we should not put in this report any certain percentage

of sand, without specifying whether the main particles are either

round or angular.

Mr. Churchill :—Mr. Gushing made 'a point in his remarks.

He said that although he screened his gravel, still there was .=and

in it. Can we not get at the bottom of this matter by asking the

size of the sand left in the gravel? I think it is possibly the seat

of the trouble—the coarseness of the sand.

Mr. Cushing:—^The way our gravel is obtained is this:

There is a sand company which screens this gravel for the pur-

pose of obtaining the sand for commercial purposes; that is. all

the sand is taken out of it—such fine sand for commercial pur-

poses as is sold for building operations and various kinds of in-

dustries, glass plants, etc. The remainder is taken by the railroad

company and used exclusively for the ballasting of the branch line

on which the company is located which screened the sand, and

there has been a noticeable increase in the quality of the track
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on that branch since we have used the screened gravel ballast. In

connection with the water-washed gravel, there is a piece of road

which the Baltimore & Ohio has between Newark and Columbus

which is ballasted with what may be considered water-washed

gravel, which is dug directly from the bed of the creek or river,

and they have been enabled to maintain an excellent track on

that piece of road. I have been familiar with it for a long time.

It therefore seems to me we are really getting into hair-splitting

again, when it comes to the discussion of this sand question. It

is a difficult matter for us to say just how much sand is injurious

to the ballast. I feel that a large proportion of sand is injurious to

ballast. I believe from what I have seen that an excellent track

can be kept up on w-ashed gravel at economical cost, and a most

excellent track can be maintained on screened gravel, screened in

the way in which I have mentioned.

President Kittredge :—We will now take a vote on the amend-

ment that "Gravel containing as much as 30 per cent of sand

should be screened."

(The amendment was not adopted.)

Mr. C. Lewis (Baltimore & Ohio) :— I would ask if the Com-

mittee has considered the question of defining the difference be-

tween "a sand and a gravel, which question arises quite frequently.

It would be very convenient if some arbitrary division ]>oint, estab-

lishing the difference between sand and gravel, were determined.

The usual method is to reject stones over a quarter of an inch in

diameter for sand. I have not seen any written statement of it,

and I thought it would be in order to ask the Committee to say

whether they consider that a satisfactory dividing point between

coarse sand and fine gravel.

Mr. Holbrook:—The Committee has made no attempt to

draw the line between coarse sand and fine gravel.

President Kittr-edge:—If there is no further discussion under

the head of ''Materials," we will pass on to the second sub-bead-

ing. "Ballasting."

Mr. Camp:—I think that in this paragraph on "Ballasting,"

the Committee has touched on some of the most important points

of track support. About the middle of the paragraph it states

:

"The requirements of the subgrade or roadbed are that they should

of themselves drain freely," etc. One of the functions of ballast



142 PROCEEDINGS OF THE

is to drain freely, but in draining the water through the ballast

we have not by any means gotten rid of it. If you have a roadbed

with a sloping top, on which the material is well packed, the water

will drain off under the ballast, and I think that is the ideal condi-

tion. If, after a hard rain, you go along and observe track that

is laid on such a roadbed, you will see the water trickling out under

the shoulders of the ballast. But if you have a saucer-shaped

roadbed, the water is going to seep down through it, and that

roadbed will continually settle. I think it might be well if the

Committee on Ballasting and the Committee on Roadway would

take up this matter conjointly, and consider the proper treatment

for the top of the roadbed. In the report on Roadway, presented

yesterday, the Committee states that it does not think it worth

while to recommend crowning the top of the roadbed, for the rea-

son that such work is nearly always neglected in construction, and

the Committee seems to think that the shoulders will settle more

rapidly than the center of the roadbed, anyhow, and that the

result after a number of years will be that the roadbed will as-

sume a crowning contour naturally. I do not think that is always

the case. At any rate, the practice on some roads is to cut down
the shoulders in order to drain the water from the middle of the

roadbed. I do not think it is always practicable to treat the top

of the roadbed the way in which it should be treated. For in-

stance, in filling in a trestle, it is hardly practicable to do that, but

in making an embankment with teams I think it is an easy matter

to so perform the work that the top of the roadbed will shed

water. If the material that is dumped 'intO' the embankment is

kept higher in the center than on the edges, and the teams driven

continually over the center of the roadbed, when the embankment

is finished, the center of the roadbed will remain higher than the

shoulders, permanently. I think this is the ideal condition, that

the center of the roadbed should be higher than the shoulders and

packed as well as it is possible to do it.

Another good point the Committee touches upon is in refer-

ence to sub-ballast. I want to call attention to the practice of

combining two kinds of n-yaterial in ballasting. It is prett}- gen-

erally conceded that stone ballast affords the best bearing of any

of the ballasting materials. But it is costly to work in. In re-

newing ties it usually costs from 40 to 50 per cent more to make
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the necessary excavations for taking out the ties than it does in

other kinds of ballast. Now. if you have stone ballast under

the ties and gravel ballast for filling, you have the best quality of

material that is obtainable for bearing and a material for filling

that is cheap to work in. This has been tried to a considerable

extent. I know of an instance where stone ballast has been used

for bearing and gravel for filling, and another case where slag bal-

last was used for bearing and cinders for filling, and it is not an

expensive matter to arrange the ballast that way. When the track

is first laid it is ballasted with broken rock, and after that settles it

usually needs surfacing. The track is then raised an inch or two to

get the ties high enough above the rock ballast so that you do not

need to dig into the rock ballast in renewing ties. The track is

then tamped up an inch or two on the gravel and filled in with

gravel.

Mr. Dauchy :—I agree with what the gentleman has said

about the desirability of putting lighter material on top of stone

ballast. We have followed that practice quite extensively and

put cinders on the stone ballast, particularly where the stone is

of an inferior quality. It makes a track more economical to

handle, both in maintaining the surface and in renewing the tie.

I think it is a good point to be brought up.

'Sir. Holbrook:—I want to mention a single instance that

came under my observation. My attention was called to it by

the track supervisor. He told me in a certain place he had three

feet of stone ballast, and yet the mud was still pumping up armmd
the ties. That was an instance where the embankment was oi

such material, so light and sO' poor in its draining qualities, that

the stone naturally worked continually down through it, and had

done so for a dozen years, and it was still going on. I have

known other cases, not as marked, perhaps, as that, where stone

ballast did not give a support ; where it simply kept moving down

by its greater specific gravity and by the pressure on it, and the

natural material of the embankment or cut kept coming up through

it. I know that in some cases of that kind the embankment has

been dug out and some other material put in there which would

stop that action. In other cases it seems to me that very heavy

rock, put in where there is a large bearing surface on a single

piece, does that same work. In the cases that I have mentioned.
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of course, there is a cave or depressed place right in the middle of

the embankment. The water runs all through it and stands in the

cavities between the stones and siphons the material underneath,

and the action goes on indefinitely.

Mr. McGuigan :—I think the trouble in that case is with the

roadbed. With reference to combining gravel with stone, there

is no question but what it will reduce the cost of tie renewals, and

possibly you can maintain a smoother riding track at less cost.

I am inclined to believe you can, but most roads that use stone

ballast are roads with a large traffic and earnings. Mr. Torrey

here reminds me that gravel on top of stone ballast produces a

good deal of dust, which roads with a freight traffic would not

mind ; but I question whether it would be a wise practice on roads

having a large passenger traffic to put gravel on top of the stone.

Stone ballast, as it is being used on the better class of roads to-day,

is so fine and so easy to handle that the cost of tie renewals is

reduced 25 to 50 per cent, compared with what the cost of re-

newing the ties would have been eight or ten years ago with

coarse stone. I would not regard it as good practice, on a pas-

senger line, to put gravel on top of stone.

Mr. Dauchy :—My practice has not been to put gravel on top

of stone, but to use cinders in such cases. We have found that

to be very good practice and have had excellent results from it.

The dust question did not enter into it.

President Kittredge :—We will now take up the question of

ballast cross-section.

Mr. J. A. Atwood (Pittsburg & 'Lake Erie) :—I move to

strike out the words "eight to" and make the paragraphs on

rock ballast read: ''Depth below tie, 12 inches," and also to insert

after the word ''at" the words "a point 8 inches from the end of

the tie," so that the sentence will read: "Rock Ballast.—Depth

below tie, 12 inches; top surface of ballast, top of tie; slope of

ballast, from top of tie, at a point 8 inches from the end of the

tie, to subgrade, at the rate of ij4 or i/^ to i."

President Kittredge:—These are separate questions, and we
had better act on each one independently.

Mr. Atwood :—I make a motion to strike out the words "eight

to."

Mr. Lewis :—Would it not be in order to submit an amend-

ment of that kind to the Committee for consideration?
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President Kittredge :—The Association desires to act on such

matters as it can get together on, and where it can do so it is pref-

erable to have them acted on and decided, but where there is any

question, or where the subject is deemed worthy, it can be referred

back to the Committee for further consideration.

Mr. Rockwell :—I take it that the depth of ballast required

depends upon the roadbed underneath. A very hard roadbed re-

quires little ballast, just enough to embed the ties and give material

enough to work with. I have some rock ballast under track tanks.

There is 5 feet of ballast under some of them now, and it is still

going down.

^[r. Holbrook:—The onl}- point the Committee have in mind

in making that as it is, is that there is a great deal of stone ballast

put in where there is already some other ballast, where there has

been gravel and the track has been used for a good many years

and where it may be very hard. In that case it seems to me, par-

ticularlv on a road with comparatively light travel, that 8 inches

may be sufficient, using 8 inches as a minimum under the most

favorable conditions.

Mr. W. J. Harahan (Illinois Central) :—I think we should

leave it at 8 inches. Upon a great many lines the conditions are

such that 8 inches is sufficient ballast, not only on account of the

traffic but on account of the roadbed. Eight inches of ballast

under these conditions will sustain the traffic, and I think the

Committee is right.

Mr. !McGuigan :—I am disposed to agree with the Committee.

I also, in a measure, agree with Mr. Rockwell, that conditions must

govern, although I do not agree with him that on a hard roadbed

you should reduce the quantity of gravel, as a greater quantity

is required for a cushion in rock cuttings or hardpan. I would

reduce the quantity on a firm, porous material, where the drainage

was good, or on a sandy embankment which has sufficient adhesion

to hold its form, but I would put more gravel in a rock cut than

in a clay cutting which would drain well. I think the recom-

mendation of the Committee is fairly good.

Mr. Rockwell :—I do not mean to say that on a hard roadbed

we do not need ballast enough to thoroughly embed the ties and

make the track elastic, but 8 inches would ordinarily be enough

for that.

10



146 PROCEEDINGS OF THE

Mr. McGuigan :—I think not, in some cases. I think our

Pennsylvania friends will bear witness to the fact that in some

rock cutting's they ballast pretty heavily.

Mr. Gushing:—What Mr. McGuigan says is true. It is so

extremely difificult to make a good cut that it generally takes an

average depth of ballast to make it satisfactory. A small amount

of ballast will not allow the proper adjustment of the track, and

I am in favor, even, in rock cuts, of the full amount of ballast up

to 12 inches, and even 14.

Mr. Atwood :—My recommendation to make it 12 inches be-

low the ties is based on the fact that in actual practice we do not

get a roadbed filled exactly to the uniform subgrade, and conse-

quently there are places where it is either high or low, and in order

to get a ballast that is going to give satisfactory results. I think

12 inches is small enough to allow for these inequalities. I think

the 8 inches should be stricken out.

President Kittredge :— I think it would be better to substi-

tute 6 inches for 8 inches. I know of one road—without men-

tioning names—which is pleased to get 6 inches of stone ballast

under its track where it has to haul the stone 100 miles. Tf there

is no more discussion, we will put the question to eliminate the

words "eight to" in the first line of the paragraph beginning

"Rock Ballast."

(The motion was not adopted.)

Mr. Atwood :—I move that the paragraph be changed tO' read :

"From top of tie at a point 8 inches outside of the end of the tie."

Mr. D. W. Lum (Southern Railway) :—I am in favor of the

report of the Committee that it is not necessary to extend the

ballast beyond the end of the tie at the top.

Mr. McGuigan :—Is not Mr. Lum using a 9-foot tie?

Mr. Lum :—We are using a tie 85^ feet long.

Mr. McGuigan :—Would you treat that exactly as you treat

an 8-foot tie? Would you form the shoulder exactly the same

for an 8>^ or 9-foot tie as for an 8-foot tie?

Mr. Lum:—I would treat an 83^-foot tie the same as a

9-foot.

Mr. McGuigan :—I ask if you would give an 8^ or 9-foot

tie the same treatment as an 8-foot tie? Most roads are using

ties 8 feet long, and on such roads I believe it will be better to



THIRD ANNUAL CONVENTION. 147

extend tlie shouklcr a little wider. The heavier power and heavier

rolling- stock which are in nse to-day require a heavier shoulder

than was useti some time ag-o. I think the report is correct in

that respect.

Mr. Lum :—My idea is that the shoulder at the end

of the tie is not necessary.

President Kittredge:—Is there any further discussion on the

amendment to make the slope begin 8 inches outside of the end

of the tie at the top ?

Mr. Phillips:—In practical track work you cannot always

support a work train for every mile of track for every year, and

after the ballast is once placed and the shoulder formed, it will

be a certain number of years before the ballast can be redistributed,

and during- that period the shoulder will not be up to standard.

Mr. Lum :—That would be making your standard and de-

parting from it at once.

(The amendment was put to vote and was adopted.)

^Ir. E. E. R. Tratman (Engineering News) :—Under the

head of "Chatts," the report says : "Top of slope, 6 inches beyond

end of tie and even with the end thereof." Should not that be

even with the top thereof?

Mr. Holbrook :—It should be "at the top thereof."

President Kittredge :—The question on the acceptance of the

report of the Committee as a whole, as amended, is now before

the house.

(On motion the report was adopted as amended.)

Mr. Poland :—Before the Committee is discharged, if it is in

order, I would like to suggest that in presenting their report an-

other year they present to the Association the diagram of cross-

section which they recommend for various styles and kinds of

ballast. In doing that they should consider different classes of

track. The discussion that has been brought out this morning-

on stone ballasting seems to show that we should have more than

one kind of stone ballasted track. We should have a diagram of

the cross-section which would be required under a very heavy

traffic, and we should have a diagram of the cross-section for a

much lighter traffic. I think that would apply to almost every

style and kind of ballast. The cross-sections should be sent out

in time, so that they can be thoroughly discussed by the members
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when the diagrams are presented to the meeting. I make that

as a motion.

(Motion adopted.)

Mr. W. M. Camp (By letter) :—The Committee recommends

that where Hg'ht sand is used the tie should be buried in the bal-

last, or that the ballast should be filled in "above the top of the

tie at the end, and even carry the top of the ballast some distance

beyond the end of the tie before starting the slope." The prac-

tice of dressing ballast higher than the top of the tie, or over

the top of the same, next to the rail seats and outside the rail,

is objectionable for several reasons. In the first place, the grit

will work into the rail seat, and unless tie-plates are used the

rails will cut into the ties and neck the spikes badly. If tie-plates

are used, the sand and dirt will work under the rails and cause

excessive wear on the plates.

Another difficulty where the ballast is higher than the tops

of the ties at the rails, at least in northern districts, is the hin-

drance of such material to the work of shimming. In ballast of

the character stated, the track is quite liable to heave when the

ground freezes, and a good deal oi shimming must be done dur-

ing the winter months. If the ballast is filled in as recommended

by the Committee, the rail will lie in a rut with frozen material

on either side, and the work of picking this out in order to prop-

erly insert the shims is an expensive and tedious operation. A
section crew would make but very slow progress at shimming

on such track.

The Committee states that unless the ties are buried in the

ballast, the sand is liable to blow out. On some of the railroads

of Mexico where this difficulty arises a shallow layer of broken

stone is spread over the track and shoulders to protect the sand

ballast from the wind. I am not aware that this method has been

tried to any considerable extent in this country.

President Kittredge :—The Chairman of the Committee on

Buildings, Mr. H. W. Parkhurst, of the Illinois Central, will

present the report of that Committee to you.
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REPORT OF COMMITTEE No. VI.—ON BUILDINGS.

To the Members of the American Raihvay Engineering and Maintenance-

of-Way Association:

The Committee on Buildings have selected from the topics assigned

to them two subjects for consideration at the annual convention of 1902,

These are the topics numbered "6" and "9" in the general schedule,

namely, "Coaling Stations" and "Water Tanks."

COALING STATIONS.

A "Coaling Station" or a "Coaling Plant" is a name applied to the

appliances and conveniences which may have been adopted for supplying

locomotive tenders with coal. In its broader sense, it includes tfacks,

storage bins, derricks, hoisting engines, coal chutes, and all machinery

connected with taking coal from cars in which it is shipped, and placing it

in store for future use, or for delivering it either directly from the coal

cars or from store to the engine tenders.

The methods by which this work is accomplished are exceedingly va-

rious, and depend on a great variety of conditions which present themselves

under different phases and combinations, and render the true solution of

the economic equation almost impossible.

The principal factors for consideration may, however, be enumerated

as follows

:

First.—The question of location is one of the most important for con-

sideration. This will be governed by the convenience as to the operation

of the business of the railroad. At terminals and at junction points, it is

probable that large coaling plants will be desired ; but at intermediate

points on the line, coal must be supplied to locomotives hauling freight

and passenger trains. The location may determine largely the natun; of

the plant to be used. Where large quantities of fuel are to be handled

with only a limited amount of room for the construction of tracks and
buildings, an expensive mechanical plant may be fully justified. At other

points where land values are small, a totally different style of plant may
be the most economical.

Second.—The quantity of coal to be handled will also largely influence

the character of the plant to be constructed. Where but one or two car-

loads of coal per day are required, it is doubtful whether anything but

the simplest plant should be built that is sufficient to permit delivering the

coal required in the least possible time. On the other hand, where from
two hundred to four hundred tons per day have to be handled, expensive

plants, well designed machinery and first-class construction will be justified.

Third.—A third consideration is the cost of operation. This touches

upon the labor question, involving the consideration whether steam en-

gineers, machinists and expert mechanics, or crude day labor shall be
utilized in connection with the operation of the plant. In some parts of

the country, day labor may be had at approximately one-half the rates

which are demanded in others. The rate of wages to be paid to the laborer

will be an important item.

Fourth.—A fourth consideration will be the amount of first cost, and
also of the cost of repairs and renewals. It is evident that to make a true
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comparison of the economy of different plants, these items should be re-

duced to a measure of cents per ton of coal handled, rather than to make a

comparison of the gross amounts of actual cost and of maintenance.

Fifth.—In the same connection, a true comparison will require a con-
sideration of the interest on the cost of the investment, and this also

should be reduced to an equivalent value of cents per ton of coal handled.

Sixth.—Complicating with all of the above is the question of storage.

That this is a matter of great importance, and that it usually receives but

little consideration, is evident from the amounts which are annually spent

in storing coal on coal cars, and holding the same on sidetracks at coal-

ing stations, rather than constructing suitable storage bins in which the

coal may be kept, thus liberating the cars for commercial business.

Seventh.—The kind of coal handled will also influence the decision

—

whether it be anthracite or bituminous, or both, inasmuch as the appli-

ances which are efificient for one kind of coal may be less so for the others.

Eighth.—The facilities which each company has for delivering coal to

its coaling plants will tend to make the situation more involved, since coal

may be handled either in box cars, gondola cars (with stationary or with

movable sides or traps), side-dumping or bottom-dumping cars, and other

varieties, each of which will have its own influence on the special modifica-

tion of plant to be adopted for economy.

In order to determine what progress up to date had been made in the

solution of this problem, your Committee, with the assistance of the Secre-

tary, prepared a circular, which was sent out to 225 railroads all over the

country, requesting information as to the "recent practice in the construc-

tion of coaling appliances." A brief statement at the head of the circular

calls attention to the desire for information as to the "recent practice,"

and requests that any systematized or tabulated data which may have been

made with reference to the cost of handling and storing coal and the use

of coaling plants generally should be furnished in reply to the circular.

Then follow questions, numbered from "i" to "11," as to the style of

plant in use, which were intended to refer to any recent improved plant in

use, and the opportunity was thus given to' the engineers of the several

roads to whom this circular was sent to give any detailed statement or

description that they might be able to furnish as to recent improvements.

A tabular summary of the replies to this circular is given in the fol-

lowing table

.

A little over forty replies only were received to this circular, and the

general indication was that but little care was taken in filling the blanks,

it being frequently understood that an attempt was made to get a de-

scription of all the coaling plants in use by any given road, rather than to

describe the most recent or most approved plant. Very frequently no in-

formation was given as to the actual cost of operation. No questions

were asked as to the cost of maintenance and repairs, etc., nor as to the

original cost. It was, however, intended to ascertain, so far as possible,

the actual cost of operation, and then that this cost should be distributed

so that it might be shown whether, beside the labor, fuel, supplies, etc.,

required in operation of a plant, there were included any items of cost of

repairs and maintenance, of interest, etc.





TABULAR SUMMARY OF REPLIES TO CIRCULAR No. 25, AS TO RECENT COALING PLANTS.
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In general no details were given of the cost. Out of the forty-odd re-

plies received, twenty-eight companies use coal chutes of one or another

kind for the delivery of coal to their engines. Twenty-eight get the coal

up to these chutes by means of inclines. A few have no better means of

coaling tenders than to shovel the coal directly from the cars, or at least

this is to be inferred from the fact that they do not list any better method.
Less than one-fourth of the whole number have adopted any of the me-
chanical appliances for handling coal. A large proportion have no improved
method for storing coal, and of these not all have any machinery for mov-
ing the stored coal either to chutes or to tenders for use. But very few
make a practice of storing coal in any large quantities, but depend either

upon storage in cars, or small piles placed either upon the ground or upon
storage platforms as the only alternative to handling direct from cars

through chutes or otherwise to the tenders. The statements of cost, as

already alluded to, are very incomplete, and those that are given are some-
what indefinite. The rates named cover a wide range and but little can

be learned from the study of the distribution given. It is not made entirely

evident that the mechanical appliances for handling coal are always

economical: in fact, the least rate at which coal is reported to l)e handled

in any of these plants is where coal is delivered in dump cars, and is

dumped directly to chutes, reported to cost only one-half cent per ton for

the delivery from cars to tanks or tenders.

Accompanying the replies to this circular there were transmitted a

number of blue prints of various types of coaling plants, and the Commit-
tee has selected from these certain general types which are illustrated by

plates attached to this report and wliich may be briefly described as fol-

lows:

PLAN NO. I shows a type in which coal is delivered on an elevated
platform. This coal is loaded into barrows, cars or buggies, trucked to

the edge of the platform and dumped directly into the tenders, the plat-

form being about the level of the top of the tender. Modifications of this

plan of various kinds are shown. One, where the platform is high enough
so that the coal may be dumped from the cars or buggies into chutes and

r-
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stored until wanted. The chutes have the usual capacity of from two to

five tons. Another modification. has an elevated trestle on which the cpal

is received and where it can be dumped by side or bottom dumping
cars to the platform. Still another modification locates the coaling plant

on elevated ground adjacent to the coaling tracks, and the platforrn is

built directly on the ground. All these plans, however, involve the idea

of delivering the coal from the car to a platform which has sufficient room
for a greater or less amount of storage, and the coal is wheeled in suit-

able vehicles and delivered in greater or less quantities to the tenders. The
cost of operation of plant of this kind will vary from 5% cents upward.

n~¥-^ Ts
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ing suitable means for handling the stored coal. The incline and chutes

are constructed essentially as in Plan No. 2, but the lower portion of the

building underneath the chutes is housed in, and may or may not be
built with inclined bin bottoms, so that any surplus coal which is not

needed at once for supplying the chutes may be unloaded into the stor-

age. If coal can be delivered in side or bottom dumping cars for this

purpose, the cost of storing the coal will be reduced to a minimum. If it

has to be shoveled from the cars to storage, there would be no object in

storing the coal except as a provision for emergencies. The means for

handling the stored coal consist in the construction of tracks underneath
the chutes along each side of the storage pile and the provision of two
pneumatic elevators, one on each side of the main track at the end of

the building, these elevatois to be operated by compressed air, which is

made by a combined gasoline eiigine and compressor and stored in stor-

age tanks. Small bottom-dumping cars of one and one-half tons capacity

are loaded with the stored coal on the lower track, pushed to the elevator,

raised to the level of the track above the chutes, and then run out over
the chutes and dumped, making an extra cost of approximately eight cents

per ton for the handling of the stored coal, and of from six to seven cents

per ton for unloading the coal either to chutes or to storage. The cost

per ton in the whole plant will, of course, depend upon the relative propor-
tions of coal used direct from the cars and coal stored and then used
afterward.
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PLAN NO. 4. A fourth plan presented shows still another modifica-
tion of the last-named plan. This was devised to permit the use of side-

dumping cars to deliver coal directly from the cars into the chutes ; or, if

desired, to deliver the same coal into storage. In this modification, the
track in the center of the chutes on which the coal is delivered is placed
at the end of a long incline, and is approximately thirty-two feet above the
level of the main tracks adjacent to the coal chute. This elevation per-
mits the delivery of coal directly into the chutes, provided the trap-doors
underneath the center track are raised and held in proper position to make

^/^£tJ^^^r/C ^i,XV.*TTO^

^yvcUA^jr T/c £ll.C ^>r TOX.

an incline suitable for such delivery. If these trap-doors are thrown over
to a vertical position, the coal will drop into storage. The same means for

handling the stored coal are provided as listed in the last plan. This style

of chute has been in use but a very short tiniic, and no data are at hand
as to the cost of operation.

PLAN NO. 5 and PLAN NO. 6. On these two plans are shown de-

signs made by the C. W. Hunt Company, for coaling plants proposed to

be constructed for the Illinois Central Railroad Company at Paducah,
Kentucky, and at Waterloo, Iowa. In both plans, the coal would be de-
livered into track hoppers underneath the coal chute building, which hop-
pers are designed so that the coal may be unloaded either from center-

dumping or side-dumping cars, or may be shoveled from gondolas or box
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cars. This coal is delivered from the track hopper into a conveyor which
extends through a tunnel underneath the building, traveling its whole
length. This convej^or is carried up at both ends of the building, and
passes from end to end above a series of chutes, into which the coal may
be delivered at will, delivering either into the storage bins, from which
it is drawn by means of measuring chutes or ordinary coal chutes into tlie

tenders, or it may be delivered into storage, the whole lower portion of

the building being used as a storage bin, having a capacity of from 3,000

to 5.000 tons. This storage bin has an inclined bottom, and the coal would
be delivered at any one of the number of gates located along the sides of the

tunnel througii which the lower conveyor travels. This coal would be
carried to the conveyors by means of an automatic apparatus. The con-
veyor, therefore, serves either to store the coal, or to handle the coal from
storage to the chutes, or to handle the coal directly from the track hop-
pers to the chutes. As a side issue, and combined with the coaling plant,

the same conveyor also handles cinders and sand.

While neither of these plants have been constructed, the tabulated

statement above referred to gives data as to the operation of a similar

plant on the Chesapeake & Ohio Railway, stating the cost of handling

the coal from cars to tenders directly at two cents per ton. In addition to

the above statement, data as to the operation of similar plants are at

hand, giving the average cost of handling coal at a large station on the

Philadelphia & Reading Railway at slightly over four cents per ton, for



l/i

O z
'&^-
< 3 d

. CD Z
^ z In

• O UJ

« ^ O

C t < ^

a S ^* o o

ol



THIRD ANNUAL CONVEN ITON. 157

a period of six months, including both stored and directly-handled coal,

and also information from the Boston & Albany Company to the effect

that coal has been handled from the storage pile to the coal-chute pocket
for a longer period of time at a rate of two and seven-tenths cents per ton.

PLAN NO. 7. This illustrates the link-belt conveyor plant as oper-
ated on the Southern Pacific road, in which coal is delivered from an ele-

vated trestle into storage on either side of the same, and two link-belt

conveyors handle this stored coal, delivering it to coal-chute pockets, from
which it goes directly to the tenders. This is one of the types plans of
which were sent in response to circular No. 25 above referred to. No de-
tails are given as to the cost of handling coal by this method.

PLAN NO. 8. This plan illustrates an approved plan in use and un-
der construction on the Great Northern road, referred to in the response
to circular No. 25 and reproduced on a small scale from the large detailed

plans sent in reply to that circular. This provides for the delivery of coal

at the foot of a steep incline, leading to a track within the coal chute up
which incline cars are hauled by steel cable, wind'ing on a drum or hoist-

ing machine, operated by gasoline engine. The coal is dumped or shoveled
from these cars into storage bins having a capacity of approximately two
hundred tons. These bins deliver the coal into ordinary coal-chute pock-
ets, which are generally arranged ten on each side of the center track, and
from these pockets the coal is delivered direct to engines. It is claimed
that one man will operate a plant of this kind unless a very large amount
of coal is to be handled, when two men only will be required, and it is

expected that coal w-ill be handled at the rate of three and one-half cents
per ton or less. It must be acknowledged, however, that a plant of this

character would not handle coal economically in small quantities, as the
interest on the first cost and the cost of maintenance, if distributed
amongst a small tonnage, would increase the rate per ton two or three-
fold above the price named.

PLAN NO. 9. The ninth plan gives a sketch of a link-belt conveyor
plant in use by the Illinois Central Railroad Company at Twenty-Sixth
Street, Chicago. This plan is brieliy described as follows : Coal is de-

livered in either one of two track hoppers adjacent to the building. Pref-
erably dumping cars should be used ; ordinarily, however, a large propor-
tion of the coal is shoveled from the cars. From the track hoppers, the
coal is delivered to a conveyor by an automatic device, and carried up by a

regular elevator belt with buckets attached to the top of the tower at one
end of the coal-chute building. _Thi3 elevator delivers the coal to a con-
veyor which runs the whole length of the building in the cupola above the
level of the chutes, descends at one end of the building, and passes, through
a small tunnel in the floor, ascending again at the other end. Tributary
to the upper run of the conveyor are traps and spouts by means of which
the coal is delivered into the ordinary coal chutes, of which there are

twenty on each side of the building. From these it is delivered direct

to the tenders. Surplus coal not required for delivery to the coal chutes
is delivered into store, the whole bottom of the building beneath the coal

chutes being constructed for storage. The bottom of the bin is nearly level.

The coal is taken from store at the end of the pile wherever it may be
in the building by lifting movable planking which covers the tunnel in the
floor through which the conveyor travels. This coal is redelivered to the
elevator, which, in turn, delivers it jigain to the upper section of the con-
veyor, from which it passes to the chutes.

This plan has been in operation for approximately three years and ac-

curate data have been kept as to the cost of its operation. As shown by
the plans, it handles cinders and sand as well as coal. A summary of the
cost of its operation for eighteen months is as follows

:
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Total tons of coal handled, 164,623.

Wages of coal men unloading coal $10,129.11 or 6. 15c per ton

Repairs of machinery 1,452.76 or .88c per ton

Wages of man operating steam engine 900.00 or .55c per ton

Total cost $12,481.87 or 7.58c per ton

The cost of handling coal should be considered also with reference to

the other work done by this plant, and this involves a statement of the

cost of handling cinders and sand. The following is a summary of this

cost

:

Cinders received from 56,240 engines.

Wages of laborers $1,811.17 or 3.22c per engine

Repairs of machinery 750.86 or i . 33c per engine

Total cost $2,562.03 or 4.55c per engine

Cost of handling sand :

Wages of laborers $1,416.12 or 2.52c per engine
Repairs of machinery 116.03 or .20c per engine

Total cost $1,532.15 or 2.72c per engine

PLAN NO. 10. The tenth plan shows a type of coaling plant as con-

structed by Fairbanks, Morse S: Co., which is advocated as serviceable in

case of small stations, but as to which no satisfactory data giving cost of

operation are available. This is the general type which is referred to in

the response to the circular from the Northern Pacific Company, and
which is stated to operate at a cost of seven cents per ton.

Your Committee is unable from the data which it has now obtained

to make any decided, recommendations in regard to the adoption of coal-

ing plants. The data at hand are too meager, the descriptions of plants

used are too vague, and the data as to cost of operation are insufficient to

permit any sound opinion to be formed at present.

The following general conclusions may perhaps be safely stated

:

In proportion to the amount of coal to be handled yearly, railroad

companies will be justified in the construction of more and more expensive

coaling plants. The simpler types are inexpensive in first cost and in

maintenance, but more expensive in operation ; that is. in the cost of labor,

and it would be feasible that, with accurate information as to cost of origi-

nal construction, cost of operation and cost of maintenance, one could \cal-

culate with reasonable accuracy at what yearly rate of coal handled it

would be economical to build mechanical plants ; but the improvements

which are being made from year to year in the details of construction and

methods of operation of mechanical plants and the lack of sufficient data

as to the items of co.st above named make it impossible to give anything

more than a general suggestion as to the point where the simpler should

give place to the more complex mechanism. At present it seems probable

that where a coaling station handles a yearly amount of fifty thousand

tons, a well-designed mechanical plant should operate economically, and
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this would be especially true if it should be desired to store any large pro-

portion of the total amount of coal to be handled. The question of stor-

age as already alluded to is a very vital one, and the importance of pro-

viding storage for coal is evident from the following considerations:

First—It is unsafe to depend entirely upon the daily delivery of coal in

coal cars for engine use. The uncertainties of transportation, the danger

of strikes at coal mines, and of strikes, riots and other disturbances to

transportation, make it almost absolutely essential that some storage should

be provided for. This in many cases is accomplished by having a surplus

of coal in transit, or held in cars at or near the coaling station and at

large terminals, where it may be readily available for the company's use, in

case of emergency.

Second—The expense of storage of this kind, namely, in cars either at

coaling points or at terminals, foots up to an enormous figure, if we con-

sider the average valuation, or equivalent daily rental of each coal car.

The approximate cost of this service on the Illinois Central Railroad Sys-

tem is estimated at upwards of one-half million dollars per year.

Third—The coal cars in ordinary service are most in demand for com-
mercial business during the fall and winter months, and it is desirable

to store coal at points remote from the mines during the summer months
when this equipment is not in such great demand, and when the output of

the mines can be transported and' stored without competition from com-
mercial business. Where coal is stored in open piles, either on the ground
or upon rough platforms, it is expensive to unload this coal at the outset,

and still more expensive to reload the same and to deliver it to the

coal chutes (or directly to tenders) as may be desired. This expense can
be enormously reduced by the use of a proper mechanical plant.

F'ourth—The deterioration of coal stored in open piles without protec-

tion is a very important consideration. Depending upon the climate and
the amount of exposure, it is estimated that in a few months' time coal

will lose from lo to 25 per cent, of its value as fuel. This is partly caused

by slacking or crumbling to pieces and partly by slow chemical change
which goes on in the coal itself. The storage of coal in closed bins is fre-

quently objected to on account of the risk from fire. It is believed, how-
ever, that, by taking the precaution to put only dry coal into store, and
by designing the storage bins in such way that any portion of the con-

tents may be drawn upon at will, also by providing means for determining
whether the coal is heating, these objections may be overcome.

Your Committee desires to call the attention of the members of the

Association to the cooperation which each should furnish by the con-

tribution of accurate data on this subject. They have in preparation, and

will present in the near future, a circular containing a set of interrogations,

which it is hoped, through the influence of members of the Association,

will receive due consideration, and will furnish data which may be made
available for the use of those members who wish to derive some immediate
benefit from the investigations which are in progress by the several commit-
tees. It is perhaps not worth while at present to outline to any greater extent

the scope of the inquiries which will be covered by this circular, further than
to emphasize the importance of giving accurate description of some par-

ticular plant, with accurate data as to the cost of its construction, its oper-

ation and its maintenance. This would include also information as to the
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total number of tons handled at the station, the amount stored and the

cost of the various s:eps in the process of unloading, storing and handling

the coal.

RAILROAD WATER TANKS.

It was the intention of the Committee on Buildings to report on the

subject of Water Tanks at the annual convention last year. In response

to a general request for plans made by the Secretary of the Association,

only two plans of tanks were received. In February, 1901, special requests

for water-tank plans were sent to a large number of railroads, but plans

were not received in time to permit the subject to be presented at the

convention in March, 1901.

Following is the result of requests for water-tank plans

:

Requests sent to 100 railroads, representing 169,976 miles,

Plans received from 45 railroads, representing 93,896 miles,

Or 55 per cent.

Photographs received from 3 railroads, representing 2,926 miles,

Of answers received stating they had no standard plans, 17 railroads,

representing 24,994 miles,

Or 15 per cent.

No response from 35 railroads, representing 48,160 miles, or 28 per cent.

From plans received, a tabulated statement, giving dimensions of nearly

every part of structure, has been prepared and forms part of this report.

No attempt will be made in this report to review the especially good fea-

tures, nor to criticise the bad ones of each design, nor will the Committee
at this time submit a standard plan to the Association or make any recom-

mendations. All that it attempts to accomplish is to show, in detail, by

means of the tabulated statements, the actual construction now in use, and

then in the following synopsis state what appears to be the general practice

and to point out departures from such practice as may be worthy of the

consideration of the Association.

Style of Tank in General Use.—The almost universal style of tanks

now in use, as shown by the plans, is a wooden tub 24 feet in diameter and

16 feet high, supported by 12 wooden posts. In all the following, a struc-

ture, with tub of this dimension, is to be understood unless otherwise noted.

Most of the plans show tank located near the track and arranged to deliver

water to engines by ordinary spouts, only three or four roads specifying

that tank shall be placed at most convenient location and water delivered

through water column.

F0UND.A.T10NS.—Three plans show pile foundations ; one cedar posts

set upon cross-blocking about 6 feet below surface ; two circular stone

walls extending up to bottom of tub ; six stone cross-walls upon which

sills or posts rest ; 25 stone pedestals under each post ; three concrete

pedestals ; two specify either stone or concrete pedestals ; one stone or

brick pedestal, and one does not specify foundations.

Of the 16 plans specifying depth of foundation, 15 placed it at from

3 feet 6 inches to 8 feet. The Great Northern Railway has radically de-
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parted from the usual aim of placing bottom of foundation below the frost

line, and specifies one stone 3 feet 6 inches plan by i foot thick, under each

post.

Tank Frame.— i—Posts: The usual construction is 12 posts of 12

inch by 12 inch timber. Plans showing other construction are as follows:

—

(a) Circular stone walls carrying tub:

Delaware & Hudson Co., for wooden tub 14 feet in diameter and
14 feet high.

Mexican Central Ry., for metal tub 21 feet in diameter and 14 feet

high.

(b) Metal posts:

Cincinnati, Hamilton & Dayton Ry., 12 posts of old rails.

Minneapolis & St. Louis R. R., 12 posts of 4 old track rails each.

Oregon Short Line R. R., 10 posts of hollow cast 10 inches in diam-
eter.

Pittsburg & Lake Erie R. R., 12 posts of 8 inch I2lt). I-beams.
Union Pac. R. R., 10 posts of hollow cast iron 10 inches in diameter.

(c) Wooden frame other than 12 posts, I2"xi2" in size:

Burlington's Missouri Lines, 21 posts I2"xi2" for tub 26 feet in

diameter.
Burlington's Missouri Lines, 30 posts I2"xi2" for tub 30 feet in

diameter.
Chicago & No. Western Ry., 16 posts I4"xi4".
Chi.. St. Paul. Minn. & Omaha Ry., 16 posts I2"xi2".
Fre., Elk. & Mo. Val. R. R., 16 posts 14^x14".
Michigan Central R. R., 16 posts I2"xi2" for tub 30 feet in diameter.

New York, New Haven & Hartford R. R., 21 posts io"xio".
Na.shville, Chattanooga & St. Louis Ry., 4 posts io"xio".

(8 posts 10" in dia.) for tub 20 feet in diameter.
Philadelphia & Reading Ry., 16 posts t2"xi2".
Rio Grande Western Ry., 14 posts I2"xi2".
Wabash R. R., 21 posts I2"xi2".

All the plans show all posts vertical except for the C. & N. W. Ry.

and F. E. & M. V. R. R. There are various styles of bracing used,

which are illustrated in the attached plates.

2.— Sills : Nine plans show sills used beneath posts.

3.—Caps : Caps vary in size from io"xi2" to I2"xi6", but in most

cases are I2"xi2". Two plans specify old rails for caps. Sixteen plans

show cast iron blocks used between tops of posts and caps.

4.—Joists : Great variation occurs in the size, number and arrange-

ment of joists. Eleven plans show a single set of joists. The C. R. I.

& P. Railway uses 18 old rails; the Northern Pacific Railway 12 old rails;

and the Great Northern Railway 16 I-beams 6"xi2^/4". The other eight

plans show wooden joists varying in number from 12 to 2i and in size

from 4"xio" to 6"xi6". Twenty-two plans show a double set of joists,

varying greatly in size and number. One plan shows 34 main joists

4"xi2", and the same number of "clime" joists 3"x4". Four plans show
"clirrie" joists laid in same direction and on top of main joists.
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TcB.— 1 lie tub in common use is 24 feet in diameter and 16 feet high.

Four roads, as follows, specify larger tubs:

Burlington Missouri Lines, tub 26' in diameter by 16' high ; also

tub 30' in diameter by 18' high.

Cincinnati. New Orleans & Texas Pacific Ry., tub 25' in diameter

by 16' high.

Michigan Central R. R., tub 30' in diameter by 16' high.

Chicago & Alton Ry. uses a 90,000 gallon wooden tub on steel frame.

The Mexican Central Railway's is a standard metal tub, 20 feet in

diameter, resting upon circular masonry walls. The Texas & Pacific

Railway uses a tub of corrugated galvanized steel, supported upon wooden

frame. The Chief Engineer of this road states that he finds it more sat-

isfactory than a wooden tub in the arid and semi-arid regions traversed

by the Texas & Pacific Railway and seemingly just as satisfactory upon

any portion of the line. He says the cost is about the same as for a

wooden tub. More than half of the plans show neither kind or dimension

of material in tub. Seventeen plans show staves 3" thick and from 5"

to 8" wide and bottom boards 3" thick and from 6" to 12" wide. Two
roads, the Chicago & North Western Railway and Fremont, Elkhorn

& Mo. Valley Railroad, specify thicknesses of 4" for both staves and

bottom. The difference in diameter between top and bottom of tub varies

from 6" to 14". As to finish at bottom of tub, fourteen plans show a

wooden table construction extending out from tub, and sixteen plans show

a wooden band a little less in diameter than bottom of tub and covering

ends of joists or else a jacket of wooden construction or galvanized iron

extending below caps.

Twenty plans give number, width and thickness of hoops. The num-

ber used for tub 24' in diameter and 16' high varies from 10 to 14. Four

plans show all hoops 5" wide by 3-16" thick; one plan all 4" wide by

W thick, and one plan all 4" wide by 3-16" thick; the remaining 13 plans

vary both the width and thickness of hoops, using wide, thick hoops at

bottom and thinner, narrower hoops toward the top of tub. One road

uses riveted drive hoops for tub 20' in diameter, the others, so far as

shown, use some style of screw clamps.

Roof.—The plans give quite a variety of roof designs. The accom-

panying plates of small scale drawings show about half of the plans

obtained. Twenty-four plans show rafters 2"x6" ; six plans 2"x4" ;
one

plan 2"xi2" for flat roof; and six roads use no rafters. The roof for

six plans having no rafters is constructed of tw^o courses of radial boards

supported by two built-up wooden circles cut from 2''x8" material, and

a conical block at crown. The lower circle rests upon top of tub, and

is fastened to it by eye bolts; the other circle is located about midway

between top of tub and crown, and is carried by short studs, supported

by joists, which in turn rest upon the lower circles. The conical block

rests upon a center post. Two plans specify tar felt, and one building

paper to be placed between the courses of radial boards and the whole

covered with shingles ; only one specifies shingles onlj% and one uses
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two courses of tar felt between the two courses of boards, but no shingles.

The roof construction, as shown on the plans where rafters are used, is

summarized as follows : Plans showing roof of boards and battens, 3

;

floorings, 2; two courses matched lumber with tar paper between, i ;

radial board sheeting and shingles, 4; common sheeting and shingles, 4;

common sheeting and shingles, 8; flooring and shingles, i; H-G lumber,

tar paper and shingles, 4; sheeting and slate, i; common sheeting and

tin, I ; H-G lumber and tin, 2 ; matched boarding, covered with three-ply

felt, I ; sheeting tar paper, with tar and gravel roof, i.

Frost Proofing.—The construction, by necessity, varies with location

of road. Some roads in the South show no fiost-proof chamber. .\

few of the Northern roads house in the entire tank frame and provide

for stove with pipe passing up through tub; but on 'the majority of roads

a chamber is constructed through which to carry the pipes from the

surface to the bottom of the tub. This chamber is usually square, with

length of side as shown on plans varying from i' 10" to 9' 0". The

construction is usually of wooden walls, varying in number from i to

6, with air space between walls. On most of the plans each of the walls

is of H-G lumber, with one layer of building paper. One road uses two

brick walls, with a space of 2' 4" between, filled with fine cinders, an-

other 6" space filled with charcoal dust between wooden walls, and an-

other uses sawdust for filling alternate spaces.

A few plans show ceiling below the joists or between the two sets of

joists, and about half the plans show ceiling or flooring above tub.

Fixtures.—Most of the plans are lacking in data on fixtures. But

four plans show tank connected with water column. Two plans give

supply pipe 5" in diameter, three plans 4" in diameter, and two plans 3"

in diameter. Three plans specify that supply pipe shall extend to top of

tank, while eight plans make it end at the bottom; one plan, 18" above

bottom, and one plan shows it connected to discharge pipe leading to

water column. The discharge pipe varies from 6%" to 12" in diameter.

The height above top of rail of track end of goose-neck varies from 10'

3%" to 14' 9". Nine plans show overflow pipes varying in size from 2"

to 6".

The foregoing matter covers all that it is thought necessary to say

in comparing the several plans presented by the accompanying drawings.

The drawings themselves have been prepared rather as typical of what
has actually been done, than as suggestive of what may be finally decided

as most desirable. Knowing, however, that all engineers are interested

in the records of existing work, the Committee present the information

in this shape, deeming that it will be of sufficient interest to warrant
publication.

Amongst the plans presented, none are given of iron or steel tanks, a

form of construction which is now coming into use, and which may super-

sede eventually the construction of wooden tanks. Tanks of this kind

are in use in several places by railroad companies which are represented
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among the membership of this Association, and the Committee hope that

this branch of the subject may be discussed as supplemental to this pre-

liminan' report.

Respectfully submitted,

H. W. Parkhvrst, Illinois Central Railroad, Chicago, Chairman;

A. R. Raymer, Pittsburg & Lake Erie Railroad, Pittsburg, Vicc-Chainnan;

A. S. Markley, Chicago & Eastern Illinois Railroad, Danville, 111.

;

C. T.' Norton, Mexican Int. Railroad, Porfirio Diaz, Mex.

;

B. C. GowEN, Wisconsin & Michigan Railroad, Peshtigo, Wis.;

E. C. Macy, Chicago Great Western Ry., St. Paul, Minn.

;

H. W. Cowan, Colorado & Southern Railroad, Denver, Colo.

;

Committee.
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tank

50O0O

50OOO
46O0O

50000
3000

3
2'^A
Cf-i

3

49840
49300

necJ

Ph,e.

C.&

b'/z

6

b

,3

3
5
3

/77as\onf^

Ry
IZ

12

Z4'00 Z3 00

3
J
2%6 12

Clf'C

zz lo'A

2i0O
23' 2/z

J
2S<"-J 24 00 23 OO

Z4 00 22 lO
23'00

^atet table.

F/'Otrte f7oi/.seaf jh

.

I wooden b<3ni/ foboMorr^ o/joi^h
Wafer fab/e..

/ 1/^oocfe.rf /banc/ ta ^d^^o/.m ofjo/^fs

'^OQolcn jacke.t

Fran)£ flouJ oof in,

\Mc/fr:.n nib/e.

\/\/Qle-i' fable

\^ooc/e.n banc/.

N°ZO oo/uomie. iron jacAe/^ZFu/xit

VJafe-r-fablz

M^oc^clen banc/ fa boffont afjoi'tfi

NoneJ enc/c ofc^/t3'''<i'jo/jfj tttajv

Wafe.r-fable.

Frowstjocffc/ tinot/ne/ f-s'^^ e.Yf£/fai

I i/^ooa/cfj banc/ to botfcm ofjo'^f^

fSlonel endj t>/ co/>J'''K/jo'if'' er/fAiec/

Wc/fer f^b/e

\AJooc/en ji:.cJre'T t0 bofhirn of ca/n
Wafer fable.

\fJ00t3len band te boffoniof/o/ifi.

Wafer fable.

\Nooden jac/te.'f

Wooden band fo boffom ofjo/jft

V^afe-r fable

\A/ooidcn jacAef
Wa far fable

/Slone-
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(
Name of

Railroad

6/ze

Tub

i

TOf^k Frame,

f Inch,£i.

>.

InJjes /richer

W
»?'

.i*^» »<'«i>

/^a/r7 Joisfs Chi/ne JoAsts
!>1

Jniit. Im.

Am Arbor R. R.

Bcstcn £ MaiKe /?. R.

E C. R. & N. Ry.

gtor>'s Mo. Lines

Czrcd^cn Pacific Ry
Centralof Georgia Ry.

Chesapeake& Chio Ry.

C 0. W. Ry.

C M. & St. P. Ry.

C. &N.W. Ry.

C. R. I. & P. Ry.

C. St. P. M. & O. Ry
C. & E. I. R. R.

C. O. £ G. R. R.

C. H. & D. Ry.

C. N. O. & T. P. Ry
Colorado & Southern

Delaware & Hudson

Derver & Rio Grande

D. S. S. £ A. .Ry.

F. E. £ M. V. Ry.

G^f.:t Northern Ry.

Central R. R.

; City Southern

L:.- r.-ile £ Nashville

Mexican Central Ry.

Michigan Central R. R.

M £ St. L. Ry.

M. St P. £ S. Ste. M.

M. K. £ T. Ry.

N. Y. C. £ H. R. R. R
N. Y. N. H. £H.R.R
N. C. £ St. L. Ry.

Ncr'clk & Western Ry
Net them Pacific Ry.

Oregon Short Line

P. £ R. Ry.

Flcrt System

R. G. W. Ry.

S. A. L. R. R.

St. L. £ S. F. R. R
Unicn Pacific R. R
Vandalia Line

Wabash R. R.

10
£4
^2
£6
SO
24
a4
24-

S4
E4
24
24
21-

24
24
24
26
2^
21
24
2^
24
24
2-f

24
24
zo
24
3o
24
24
2^
24
24
20
24
24
24
24
24
24
24
24
24
24
24

14

/6i

Jb

I&
lb

Ih
lb
/h
lb
/b
Jb
16
/b
/6
/6
lb
/b
14

lb
/b
lb

lb
lb
/G
/6
14
lb
16

lb

/b
lb
Jb

lb

lb
/b
/b
/b
/b
IC

lb
/b
lb
lb
/b

12' 1

2

12^12.

12^12

12^12

12 "1

2

12 '12

12-' 12
12" 12

I2*IZ
14*14

12'12
12" IZ
IZT/Z

12^12

'S' IS

IZ^IZ
12" IZ

Tub
12 "1

2

12 'IZ

SafT-7

I2"IZ
12 'IZ

12"12
/Z'lZ
•btone

1 2 '12

* O/i/

eVch
IZ'IZ

I2"IZ

12*I

Z

10 '10
lot lO L

/Z'lZ

IZ'IZ
•Sa^Tje.
tZ%ll a

IZ'IZ
IZ'IZ
/O'/O

JZ'IZ

IZ'IZ
/2'I2

IZ'/f-

12'12

12 '12
/2>.I2

IZ'IZ

I4'I4

J jh/a

Wol/

'iZx/b

IZ'I4
IZ'IZ

IZ'I'^

IZ'IZ

IZ'lb
I2"IZ
/Zx/Z

12 '12

12' IZ
IZ'l4

IZ'IZ
IZ»I4
14 '14

IZ'lb
12' 14

12^14
/2'IZ
/?at/s of

IZ'IZ

IZ'I4

on ^7

IZ'IZ
IZ'IZ

f ai
IZ'IZ

IZ'IZ
IZ'IZ
IZ'I4

IZ'I4

-^toch
iri'iz

/2tlb

IZ'/Z
10* IZ

10 'IZ

IZ'IZ
IZ'I4
as U
IZtIb
JZ'IZ
IZ'IZ
JO'IZ

IZ'I4
14 '14

IZ'I4
IZ'IZ

IP

H

e V ^a/i J

H

LP

IP

14
14

N
/6

2b
IB
f6
&
19
Z¥
14
IS
/B
20
1/

14

le
zz
Pot
Zl
ze
le
/6

IB
Zl
lo
IZ

4'/Z
3'IZ
<3*IZ

b'/Z
<i>JZ

Z'lZ
i'lZ
4'IZ
d>'IZ

5' 14
b*l4-
o/t/ .

ffot/s

l-'IZ

4'IZ
C3»/2

4'IZ
S'lZ
4'I4

3'b
4^6

bxlb
6 '14

W /I'm

3'IZ
Z'lZ
3x14
S^/h .,
OfWf^//J

4'/Z

o/al,

S'lZ
4'IZ
2>'IZ

b'lZ
4"IO
4-'lZ

4xlZ
3xlZ
4'IZ
3' 12.

4'I4-
4-'IO

7'I4-

b'lZ

16

Z4

/a

•3'b

4xQ
3' Si
4^b
3*b
4-'b

3'4-
Jx(,

3'b
3'b
3'Si

4-xb

3'B
3x6
3 xb

4'b

5%'
4'b
3x'f.

4'b
4x5

4X^3

4'/Z
4'b
4'b
3'5i
4'^4

lO 4x4-
lo.iS'//at/a

24-

22

Ik'k

IZ

14

4'(>

S'8
b'b

()'6

b'b

4'(,

b'b
4'b

b'(>

b'Q
4'i,

6'6

4y(,

'/xO

6'6

4'e
6'b

4'6

4'b
b'b

4'b

I'A

I'A

I

b'iA%

4x(,

3tlO

4"(,

b'6
4>(,

b'C
b'b

6'8
b'b

b'lA
4'b

/^
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Name of

Railroad

Ann Arbor R. R.

Boston & Maine R. R.

B. C. R. £ N. Ry.

Burt'Hfton's Mo. Lines

Canadian Pacific Ry.

Centra/ofGeorgia Ry.

Chesapeake&Chio Ry.

C. G. W. Ry.

C. M. & St. P. Ry.

C.&N.W. Ry.

C. R. I. & P. Ry.

C. St. P. M. & O. Ry.

C. & E. I. R. R.

C. O. & G. R. R.

C. H. & D. Ry.

C. N. O. & T. P. Ry
Colorado & Southern

Delaware & Hudson

Dernier & Rio Grande

D. S. S. & A. Ry.

F. E. & M. V. Ry.

Grgat Northern Ry.

Illinois Central R. R.

Kansas City Southern

.lisvile & Nashville

U'xican Central Ry.

Michigan Central R. R.

O&rr&rcf/ p/f^errs>ion .^

^ij

2/ O

z6' z~
£/' J"

zs o
Z/'-5
22'

6

2/' 9'

£.4//'/i

Zt' 0/4

ie'6"
ZZ O"

Z3 O'

Z3'

IT

M ^

id -5

10' o"

/5' O'

/OS"
10 //"

S' 6'

If O"
/z'^'A

JO' e'

10' d'

/o' G'
/o'd'
/o'a

/z'o'/*

II 3
ZO' i% 3' 6'U
^zi' 3" f/'o'/e

^l'&" 10' (,"

13'O S O"

M &St. L. Ry.
•

' St P. & S. Ste. M.
• K. £ T. Ry.

. r.C.£H.R.R.R

. Y.N.H.&H.R.R

. C. £ St. L. Ry.

rfolk£WesternRy.

,\'thern Pacific Ry.

Oregon Short Line

P. £ R. Ry.

Plant System

R. G. W. Ry.

S. A. L. R. R.

Zl. L.£S.F.R. R.

-ion Pacific R. R
'vidalia Line

V/abash R. R.

Zl 10"

Z7'9'
Zl' O

Z/O
Zl'i't
2Z'D"

ZIS'
Zl' ft'

z/'s-
Z'^'d'

zz'd
Z3'/oA
22'

6

10 e'

// 9

// o
/z' 7'

lO'^S
// '3'

/o's
/z&-
'z' 7'

JZ'7'A

/z'o

I

// 8
ZZ' d'
1^' o"
13' o'
Zj'o"
/s e

_

IZ'3'A

/z' i>"

iz' 9-
/3'6"
19' 9"

is' d'

IZ'll"
z4 ^'

13' -f"

iz' d'
iz'd"
is' o'

I/' 6"

1^5'4-"

/9'9"

lb O"

Zi'/^
IZ'6"
/JO'
1^0"
Z6.' 6

'

24.'
6"

19' O"
ra' e,"

13' o"

Z3 0"

13' 7~

/j'6"

u'o"
/e'o"
ZO' O'
lS'-9'

I z'o'
/f'e'A

js's'
/e'o"
1 6

"

140"

ZO
2^'

ZZ
^6'

JO'

z^
^'?'

Z4'

/^•

Z4'
z4
24'

Z5'

zr
24'

Z4'
Z4'
Z4'
24^

Zl
24
zd
24'

;?d
2'f

24
24
Z4
Z4
Zd
Z4
Z4
Z4
Z4
Z4
24
24
24
Z4
2^'
Z4'

I<.'6"

/6'

/8'

/6'

IC'
/(.'

/G'
/6'

/6'

/6'

/6'

/6'

/6'

/(.'

16.'

/(>'

14'

/&'

lb'

/b'

/b'

lb'

/b'

/(,'

14:

/b'
/(,'

lb'
/6'

/(.'

/(,'

m
lb:

/i'
/6'

It,'

/b'
/&'
/^'

/6
/(,

/b'
/6'

/h'

a'o'-'/s'o"

S'dvso"

89"'b'£i'

F^r-o -a / /?i'Oo/'n^

f/ p;. 1£^T.i/0^.5

U

7'0"kI*0

I'b'xl'^"

f'eT'/'b'

e'o"real'

SO'i^S O"

s^'i-s'?-

S'9'9'4"
bitTfi,' id'

7'0''7'a~

b'/O'ub'/d

a'i"%e'i"

e'o' 1^70'

0'z"xeiz"

I /0"'ll(f'

i'io'*i'i'o"

a'4">^8'4'

(,4'xb'4'

bO'i^ b'o'

i/O'nf/O"

68"*8'e'
7'8''K7'er

a'o'ns'o"

3'4*0'Z"

S/e'i'yS'/O

t^-t^!*

b4-"'-6'4~

2 >>?>"
SCTx^'O

b'4"'b'4'

S'9">'^'9'

S'i0'rs'id

o^ C&N.
Z'0">f3'0

26'''36.'

IZ'-^I Z"
/z"x/'z"
/'4-''/'4"

S'b'Kj'b'

^O'^^'O'
6'2>62"

8'6">^8'b"

b(,"xb'(>"

GO'* b'o"

7Ci'»s'/Cf' 2

Wall^ SflUi

£acA 1"A (.Oir •'•'' r^^ /)»/«A-

E.jiA i"xi^'t blaltf /^^r^ €*'

9'Z'>>4'2"

z'd'i>z'd'

Alot tf/'^en

frame /lomciJ /a/.

Ti//} or? ^ ^ort e. v<»//

£4rcA Zc ^/r float'j^Q it T*tr/ta/tmr.

7Xs,.zc

'C ^n/i*a' 'ft.— >

^ach £c . '/e /e/»c/»-»^ I /<»/-/">/'

«

Ti/i} Off .^^artc wa//.

£ocA '^c/'kC P.Ar^

I" 6c 'C/.!

SocA Zc i.l.S&ni /«^/j»>«>:

/'"/.id. yo//ayv /^irie.

£trcJ, ^c /",^^<s'/»aKr

4- £^c/,2c ilSry//oai'/i^fyro/'/fo/ttr

» Burliryiftorfi Lines in r^/is.iot//'/ -I air s/iace.Si Z s/r^x^e-s ^,//e.c/ n'/'/'A &o\A/e'/<yjt

r-*^ ROW r^y - ' ^/t«ce €>' w/'e/e. , />//«// Y>//M c/^ar-coo/ it^c/^i^.
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Mr. H. \V. Parkhurst (Illinois Central) :—Mr. President
and Gentlemen of the Association : After a conference, the
Committee has concluded that it would probably be better to read
a small portion of the report, covering the conclusions to which
we have come, so that they ma}- be brought before you for con-
sideration.

(Chairman Parkhurst here quoted from the report, see page
i6o.)

Perhaps it is not necessary to read any more of these. I

think this will introduce the subject sufficiently for consideration.

President Kittredge :—The Committee on Buildings have de-

voted themselves to the consideration mainly of coaling stations

and water stations, and \vc will consider that the subject of coal-

ing stations is open now for discussion.

Mr. J. H. Abbott (Baltimore & Ohio) :—We have on the

Baltimore & Ohio, Cleveland Division, two coaling stations which
are very satisfactory. We had one put up about two years ago and
in the past year another. The amount of coal used at each station

is about 30.000 tons a year, somewhere from 100 to 120 tons a day.

The cost to us has been a little less than 2j/^ cents per ton, and we
think our methods are vastly superior to the old methods of the

coal trestles. We have the Fairbanks & Morse system.

President Kittredge:— I would like to ask Mr. Abbott if the

25^ cents a ton includes the interest on the original investment

and the cost of the maintenance of the plant?

Mr. Abbott :—Yes, sir. It does.

President Kittredge :—Your coal is handled from hopper-

bottom cars or shovel cars ?

Mj. Abbott :—'From hopper-bottom cars or side cars, and it

is put directly into the pocket.

yir. H. C. Phillips (Santa Fe) :— I would like to ask on how-

small a daily consumjition of coal you get 2J/2 cents a ton—that

is, how small a station, whether in a station using 50 or 60 tons

a day coal can be handled at that rate ?

Mr. Abbott :—This is my only experience with coaling sta-

tions. Our use varies a little over 80 tons to about 100 to 120,.

and the one station is smaller, handling about 80 tons. It is Just

about the same cost per ton in each. I'V)r 50 or 60 tons a day, I
could not answer.
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Mr. F. H. McGuigan (Grand Trunk) :—I would like to ask

the gentleman the cost of installing the plant.

Mr. Abbott :— I do' not believe I can answer that right off.

I have forgotten the figure of the cost. In round numbers, last

year, we put into the Canal-Dover plant, as I recollect it, about

$S,ooo—^the entire expense—but I may be a little off. We have

a gasoline engine at the Canal-Dover plant. At Lorain we use an

electric engine.

President Kittredge :—At the Lorain plant do you generate

yo'ur own power, or do you get your current from some ether

source ?

Mr. Abbott :—We have it in connection with the shop ; not

for this specific purpose alone.

Mr. E. E. Hart (New York, Chicago & St. Louis) :—We
have a plant built of old bridge material at one station, costing

$7,500, and at Fort Wayne the plant was built entirely of new
timber and cost us about $8,500, with a 100-ton chute ; capacity

of 50 tons an hour.

President Kittredge :—I would like to ask j\Ir. Hart what he

means by a 50-ton chute ? Is it a single pocket, holding 50 tons ?

Mr. Hart :—No-. The capacity of the plant is 50 ton? an

hour, elevating into the chutes ; two pockets of 50 tons each,

making 100 tons for the plant; that is, we can store in the

pockets 100 tons of coal, but it will elevate 50 tons per hour.

Prof. C. F. Allen (Massachusetts Institute of Technology) :

—There is one point that I have failed to notice in the report,

although it may be there. In the case of the plants where the coal

is lifted by bucket or conveyor and the incline is dispensed with, a

very considerable value results from the saving of room in the

yard, which is very commonly too small anyway. Even where

the cost might sometimes possibly be materially greater, the total

advantage tO' the yard, to the whole plant, would oftentimes be

very much increased by the release of that room for general yard

purposes, and that oftentimes would be of extraordinary value,

when just that extra room would make the yard reasonably good.

Mr. Parkhurst :—Permit me to refer Mr. Allen to the report,

topic No'. I, in which that item is referred to: "The location

may determine largely the nature of the plant to be used. Where
large quantities of fuel are to be handled with only a limited
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amount of room for the construction of tracks and building?, an

expensive mechanical plant may be fully justified. At other

points, where land values are small, a totally different stvle of

plant may be most economical."

Prof. Allen :—I am very glad to know that it is there, and
regret that I failed to take note of it.

Mr. W. B. Poland (Baltimore & Ohio Southwestern) :—Dur-
ing the last year, on the division on which I am located, we have
put up two coaling devices, which are practically the same ca-

pacity and seem to be rather interesting for comparison. One is

a link-belt machine of a storage capacity of 500 tons, and of lift-

ing capacity of about 60 tons an hour. It has four chutes and
is operated by a dynamo. The power is obtained from a shop
plant, so there is no power expended except when the machine
is in operation. The cost of the plant was about $12,000—within

a few hundred dollars of that. The other plant is one of slightly

less storage capacity. I think there are 10 chutes on a side. It is

of the incline type, in which the coal is dumped on top of the

trestle. The coal is handled in both cases in side or bottom dump
cars. The capacity per hour of the incline plant is probably a

little greater than the elevator plant. Recently the master me-
chanic and myself made some rough comparisons of the cost.

They were based on the expense of about three months' labor at

the two plants. They included the interest on the investment, and

what we estimated would be the cost of renewal, and the annual

repairs, and we determined as closely as we could from such cal-

culation that the expense at both plants was practically the same,

and as nearly as we could figure, with only a few months to go on,

about Q.-'j cents per ton.

M. Hart:—I would like to inquire about the difficulties in

operating these plants, and would also like to state what diffi-

culties we have found. The link-belt elevator chutes necessitate,

in most localities, a very deep pit. In one of our plants we are

troubled with water. If there is a sudden change of temperature

it is apt to freeze up on us unless watched closely. In another

case, when the temperature changes very quickly, and there is no

night man at the chute, the undercut gate freezes tight. I would

like to know if there is any way these difficulties can be elimi-

nated.
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Mr. Abbott :— I had charge of the excavating of the pit in

our Lorain plant. We went down into very hard clay to a dis-

tance of about i6 feet. We encountered water down about lo feet

and we had to keep it pumped out. It was a very difficult job and

I made up my mind if we dug another pit we would not dig it any-

thing like that depth. We put in there to drain it a sewer pipe,

right in the bottom, running it out through the bank to the river

slope. We were so situated that we could do that, running about

a couple of hundred feet and drained off into the river, so that

we have our pit drained from the bottom, and there is no danger

of freezing. At Canal-Dover, when we put that in we did not put

our pit down i6 feet, but only about 4 or 5, We have a little

sloping trestle which comes up to it. We adopted the old plant

in a certain way. We have no trouble with the water freezing

now.

President Kittredge :—Have you had any trouble with chutes

freezing, as mentioned by Mr. Hart?

Mr. Abbott :—Most of the repairs we have had to make
have been in connection with the link-belt arrangement. We
have now and then put in an extra link, but it is only a ques-

tion of five minutes. We have half a dozen or so on hand all the

time.

Mr. H. F. Baldwin (Chicago & Alton) :—On the Alton road

we are now installing ten coaling stations, and we have tried

to do some things that are not mentioned in this report. At the

intermediate coaling stations we have invariably opened a A\ater

and a coaling station. We have sO' located the water tank or the

standpipe that a locomotive, when it stops to take coal, may at

the same time take water. That we have accomplished by put-

ting two spouts on the tank, for taking water from the tank, or by

putting in a standpipe with a long spout that can be swung in

either direction, so that nO' matter which direction the locomo*-

tive is headed, it may get water when it stops for coal. At those

places we have one bin holding 60 tons of coal, so that there is

only one place that a locomotive can get its coal. The arrange-

ment w^e have saves a good deal of time in taking coal and w-ater,

and by the combination of coaling and water stations the same

attendants who elevate the coal also pump the water. At the

terminal stations we have made it a point to combine the handling
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of sand and cinders and coal so as to reduce the attendance as

much as possible. Those stations are all new ; soaiie of them are

not in operation yet, and I cannot give the figures as to just what

it is going to cost, but we think those are good points to com-

bine. In addition, our management is very anxious to know how
much coal each locomotive gets, and we have mounted these 70-

ton bins on platform scales and we weigh ofif each locomotive the

amount of coal it takes.

Mr. C. S. Churchill (Norfolk & ^^'€stern) :— I would like tc

ask the gentleman who just spoke in regard to this weighing

of coal. I have made some inquiries about this recently, because

we have before us just now the question of building new coaling

stations. I have asked the question of a number of railroads and

find them gradually abandoning the weighing of coal. We used

to weigh it, but we have for a number of years estimated the

weight. Take the plant just described. When you are dumpmg
coal into your engine, do }'0u not have to stop the bringing up oi

coal into your chute?

Mr. H. F. Baldwin :—We do
;
yes, sir.

^Ir. Churchill:—So with a terminal yard I do not see how
that can be arranged.

Mr. H. F. Baldwin :—The capacity of the macliinery is 60

tons an hour, and our largest coaling stations use about 300 tons

in 24 hours, so that it does not interfere at all with the handling

of the coal.

'Sir. Churchill :—\\'hen you want to get 500 tons a day it is

not economy to work the hoisting plant 24 hours. You would

like to do your hoisting and storage of coal in 10 hours. Then, if

you do that, you are brought down to stopping every time that

you weigh out your coal. I want to know what the practice

is about weighing coal, whether it is regarded by people in the

Association as necessary to weigh coal, or to estimate it.

Mr. H. F. Baldwin :— I might say, with reference to stopping

the machinery, that that does apply at intermediate stations where

we have only one pocket. At terminal stations we have two, so

as to take coal from one while dumping coal into the other. That

does not interfere at all with the operation at the terminal sta-

tions. At the intermediate stations the consumption is about 200

tons a day, less than two hours' work for the machinery. So that

we do not consider that a serious matter at all.
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Prof. Allen:—^In relation to the matter of weighing coal,

I have had the opportunity within a year or two of hearing the

matter discussed in a railroad club where the master mechanics or

the people who deal directly with coal were at hand, people who
were immediately interested, and the opinion advanced there

seemed to be, and it appeared to have a good deal of force, that

in order tO' get the best results with your locomotive engineers

you must not only weigh the coal, apportion the coal out to them,

but it must be weighed or apportioned to them in such a way
that they would feel confidence in your results, that they would

feel satisfied that a fair weighing or rating was given them ; other-

wise than that they did not take the same interest and they did not

feel that the burden was so definitely on their own shoulders. The
opinion expressed in that club was in the direction of weighing

in such a thorough way that the men would feel confidence in the

weighing, and it seems as if that is an important feature.

President Kittredge:—^It would seem to me, if you expect ac-

curate information as to the performance of engines, it would be

absolutely essential tO' know exactly the coal consum.ed, and so

far as my experience and observation go, those who give that

branch of the service special attention are particular in desiring

coal to be weighed accurately.

Mr. Gushing:—In regard to the matter about which Mr.

Allen speaks, on roads where there is a coal premium in exist-

ence, or where a special record of coal consumption is kept, not

only does the quantity of coal in the tanlc have to be taken when
the run begins, but also after the run ends. As a matter of fact,

what coal remains in the tank is not and cannot be weighed. The
result is that in taking such records the tank is marked in such a

way that the capacity of different depths of coal in it is given

after proper calibrating- in advance, consequently weighing of coal

at coaling stations has no bearing whatever on that record.

President Kittredge :—Mr. Cushing's remarks seem to be per-

tinent provided the engine starts on one tank of coal and does not

take any coal until the end of the run is completed, but if an en-

gine starts out from one terminus with a full tank of coal and
practically empties that and fills up the tank at one or two other

stations before it reaches the other terminus, it would seem to me
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necessary to know how much had been added in the meantime to

tell exactly what the man had used.

Air. Gushing:—That is done by the capacity of the chute,

or, in case dump-cars are used, by the capacity of the dump-cars,

and both are known very accurately.

Mr. D. D. Carothers (Baltimore & Ohio) :—Where you

have a coal chute of the capacity of 500 tons it would be very

difficult to estimate the quantity of coal taken. From the ordinary

old-fashioned chutes we could arrive at a very close approxima-

tion, but it is difficult to estimate if it is taken from a chute con-

taining such a quantity of coal. It seems to me it depends a great

deal upon the manner in which the locomotives are run on a rail-

road. If a man is kept on a locomotive, as he is on many of the

railroads, you can keep a record for the man as well as for the

engine for a given time and check up the amount of coal useci for

the number of miles the locomotive has run. Of course, if the

locomotives are changed or the engines are changed every trip it

would be of ver}^ little value, and I think that is the way most of

the railroads are running. A few years ago the road of which I

had charge of the ]\Iaintenance-of-Way Department went to a

great deal of trouble and expense to construct coal chutes with

arrangements for weighing. This was entirely abandoned last

year, as it was found of very little benefit, and at the present time

the Baltimore & Ohio road does not weigh any coal going into the

locomotives on any of its lines.

Mr. Churchill :—The Committee has published a plate of a

coaling chute, "Hunt's proposed elevator," for Waterloo, la. I

would like to know wdiat the estimated cost of that is. That em-

bodies, I notice, room for coal, room for sand and room for ashes,

and the three go together. I have looked into this matter and

find when the three go together a good many questions are raised.

•About ashes, I understand the link belts get hot, and as a result

get warped, and there is a good deal of expense in maintaining

the belts, so that some are recommending buckets instead of belts

for disposing of ashes. Of course, sand can be handled in belts

all right, the same as coal. I would like to know if the Com-

mittee have the approximate cost of that plant.

Mr. Parkhurst:—I would say with reference to the use of

machinery, that the Hunt type is a series of buckets. The ashes
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would be discharged into a very large hopper, where they would

be wet down, and would be held there until the time came to run

them into the conveyor, and they would probably be handled in the

same way as coal. This was estimated to cost nineteen to twenty

thousand dollars. This includes storage, as I recollect it, of about

3,500 tons, with all the appliances for handling ashes and sand, as

well as for coal, and that includes the engine operating the plant,

but without any boiler power, on the assumption that steam would

be taken from the other boilers.

Mr. Gushing:—^I would like tO' ask Mr. Parkhurst if in his

link-belt plants he has had any trouble in handling ashes during

the very severe' cold weather, from the water that is used to wet

the ashes down.

Mr. Parkhurst :— I would say we have
;
yes, sir. The plant

which is illustrated in the paper and is in use in this city at

Twenty-sixth Street is provided with two long ash pits, into

which the ashes are discharged, and from which they are handled

by screws, which elevate them and direct them to a conveyor that

carries them up to bins, into which they are stored, and then

dropped into cars at will. The men who handle the plant are

cautioned tO' be very careful about the use of the water in cold

weather. The plant was finished in Deceinber or Ja^iuary and put

into use, and the coldest weather we had was immediately after-

ward, and they froze up and tore the machinery pretty badly to

pieces. There was considerable expense for repairs on account of

that, and we have always had trouble and always would on such a

plant. It has been proposed to modify the plant and substitute an

entirely different method from the screws for handling the ashes.

They work unsatisfactorily in cold weather. There is no trouble

in warm weather, except the wear of the plant. The wear is very

hard in the case of ashes.

Mr. Gushing:—Would you anticipate any trouble with the

buckets of the Hunt style?

Mr. Parkhurst :—^I think not. In the plant as designed,

ashes were proposed to be wet down pretty largely under cover

and where they could be kept from freezing. The ash pits in use

now are out in the open air and fully exposed on the lake front,

where they get the full benefit of the cold winds.

Mr. W. J. Harahan (Illinois Gentral) :—From the drift of
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the talks which have been made it would seem that it is very

largely the opinion that the mechanical plant is the best plant. I

think it depends very largely on conditions. We made an investi-

gation last year to determine what character of plant was best

for adoption as our standard coal chutes. After going into the

matter very thoroughly, we determined that where there is no

storage, or very little storage, that the old-fashioned plant is about

the best plant. One of the principal advantages of the old-fash-

ioned plant is that there is no machinery about it and nothing to

get out of order, as there is in a mechanical plant. We have a

mechanical plant at Twenty-seventl: Street, put in several years

ago, but wliich is not, I believe, quite up-to-date—in fact, I know
it is not equipped with all the improved appliances that the

link-belt people have now. We have had a great deal of trouble

with this plant on account of its being out of service. A state-

ment of the cost of handling coal at this plant is given in the re-

port of this Committee. You will note it seems to be very much
in excess of what is given as the cost of handling coal by some

of those w'ho have just given the cost of handling coal at some

of their plants. The reason for this, however, is the fact that we
use very few dump-cars, unloading most of our coal out of ordi-

nary coal cars. It seems to me that the principle of the old-

fashioned plant, especially where you have little storage, is cor-

rect. In the old-style plant you unload the coal direct from the

•cars into the pockets through which it is handled to the engine,

while in the mechanical plant you not only unload the coal from

the cars, but you afterward have to elevate it to the same pockets

above mentioned. At places where there is a very large quantity

of coal stored, however, this does not cut so much figure.

President Kittredge :—Will you please explain what you

mean by the old-fashioned plant?

Mr. Harahan :—I mean the old-fashioned plant, incline, with

ordinary pockets, so that the coal can be shoveled directly from

the cars into the bins, or can be handled by side dump-cars into

the bins.

Mr. ]\IcGuigan :—The question of the cost of handling coal is

quite a serious one with us, and we are giving it a great deal of

consideration at the present time. We have seventy-five different

points at which we regularly deliver coal to engines, and our cost
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varies all the way from 3 cents to 60 cents per ton, and we are

quite anxious to learn the best practice. I have gathered some

information from the statements of the gentlemen who have

spoken on the subject. We agree with Mr. Harahan that, where

we have the old-fashioned chutes or pockets, which suit the capac-

ities of our engines, we can handle coal cheaper with dump-cars

than any of our friends report. We have handled coal from

dump-cars at a cost of considerably less than two cents, but our

average cost with the same plant, sometimes having to shovel 25

to 40 per cent of coal, has been in the neighborhood of four cents,

and, as Mr. Allen has suggested, there are situations in which we

believe the reasonable cost of the establishing of a mechanical

plant would justify an additional expenditure.

Mr. W. L. Breckinridge (Chicago, Burlington & Quincy) :

—

One point in regard to handling coal is the necessity for breaking,

it for engines in fast service. The machinery devices at present

time will not do this. In our present chutes the self-unloading

cars are set on a track 32 feet above main track rail. The coal

falls from them 011 a grating, where it is broken by hand. This

is the only manner in which we have been able with self-unload-

ing cars to get the coal the proper size for engine service. This

does not apply to coal for yard engines.

Mr. J. P. Snow (Boston & Maine—by letter) :—The layout

and capacity of coaling stations should be governed very largely

by the way in which a given railroad obtains its coal supply. If

a mine is owned by the company a fairly regular supply at each

coaling point can be depended upon, and but little storage is

needed. If the coal is obtained by train shipment, more storage

must be provided. If the supply is by water, as obtains with many
roads in the East, a large storage and reloading plant at the re-

ceiving point is advisable and small capacity at the various coal-

ing points is admissible.

Large storage capacity is not compatible with cheap installa-

tion and the most economical methods of delivery to engines, hence

coaling stations, for service under normal conditions, should have

but little storage, say three days' supply where a mine is owned or

a large amount stored at a receiving port. If the supply is by

train shipment from other roads, it is imperative that additional
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Storage be provided, but as this will be drawn upon only occa-

sionally it need not be handled by the regular system of delivery.

It follows, then, that (if the amount of coal handled per diem

warrants it) the most economical method of delivery to engines,

viz., simple chutes filled direct from ordinary coal cars run up

to the requisite height on a trestle incline, should be used for the

normal everyday business ; the chutes to be supplemented by a

storage heap of a capacity of three days' consumption or more,

according to the source of general supply ; this storage to be

delivered to engines by means which must be cheap in installa-

tion, but, of course, not so economical in operation as the regular

method.

Plans 3 and 4 of the report cover the above idea, except that

the cost of the installation for rehandling the stored coal is the

greater part of the cost of the plant. Three methods for doing

this work are submitted below, which are certainly not expensive

in first cost, and actual experience shows their cost of operation

to be reasonable when it is considered that this coal is to be used

only when there is a break in the regular supply.

With the chutes suggested above, a convenient place for

storing surplus coal is under the approach trestle, which may be

covered in and roofed or not, as thought best.

One method of delivery is by locomotive derrick. This is

a light pivoted crane with mast about 24 feet and arm 8 feet, set

at the edge of coal pile, with a sheave in the step and a line run

alongside the track to a snatch block with a hook at the proper

point, so that when hitched to the side of a tender the engine in

moving opposite to the derrick will have raised a tub to the proper

height for dumping into the tender. The tubs used on the Boston

& !NIaine road hold one-half ton and one ton, the smaller being

preferred. They usually have truck wheels built into their bot-

toms and run very easily on the floor of the coal bin. The larger

ones are sometimes set on low push cars, which run on tracks

laid in the floor. These tubs are filled by shoveling from the pile

and pushed under the derrick.

The second method is the same, except that the derrick is

operated by a small hoisting engine, instead of by the locomotive.

The hoister may be electric or a gasoline engine, requiring no at-

tention when not in use.
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The third method is similar, except that instead of a fixed der-

rick, requiring the tubs to be brought to it, a light boom with a

hoisting engine is rigged on a flat car, which runs on a track be-

tween the engine track and coal pile and hoists the tubs.

The first of these methods is the cheapest, costing not over

$700 complete with ten tubs. Its objection is the time taken in

filling a tender. With the half-ton tubs a single line is used, giv-

ing the engine a movement ecjual to the rise of the tub. With

ton tubs and larger the tub is hitched to a single block running in

a bight, the end of the line being fast to the arm of the crane. In-

this case the engine movement is twice as great as with the light

tub. The cost of operation is approximately twice what it is with

chutes. Generally the same force will suffice to operate this outfit

as is required to attend the chutes, as when the stored coal is

being used there will be, of course, no cars to imload.

As the report states, the storage of coal in cars is expensive,

and, moreover, it is unbusinesslike. It will be still more ex-

pensive when cars are charged to foreign roads per day instead of

as at present by mileage. With a storage bin adjacent to the

chutes there need be no unreasonable holding of cars if the supply

is properly adjusted to the force kept at the station. What is

said in the report about the demand for cars in commercial serv-

ice at certain seasons is appreciated, but it is submitted that good

business management will furnish sufficient equipment to provide

a regular supply of coal, barring imavoidable contingencies. A
certain amount of storage is absolutely necessary, but sometimes

the mistake is made of overdoing this feature by providing very

large capacity and fitting it up with expensive means of rehand-

ling, when, if properly managed, the stored coal need be used but

seldom, and then for but short periods. Plan 7 of the report, for

instance, puts all the coal through the storage bin. The operation

of such plants may be fairly economical, but the first cost is ex-

cessive. They are on a much larger scale than is needed for daily

deliveries.

For coal stations too small for chutes the favorite method on

the Boston & Maine road is the locomotive derrick, as described

above. These stations arc generally at small termini, where the

engines have ample time in which to take coal.

For larger stations the method generally adopted in the past,

and now being built to some extent, is to dump the coal from an:
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elevated trestle into a shed holdiiii;- froin 3,000 to 10,000 tons, and

delivering to engines something as shown in plan No. i of the

report. Tracks for the delivery cars are three feet gauge, they

are laid longitudinally in the house about ten feet apart and at

some central point a cross track is laid, having plate iron turn-

tables about 5 feet in diameter at the intersections. This cross

track leads out to a transfer car made of rails and angle :ron,

which carries the dump-car parallel to the shed and sets ir on

any one of the series of tracks which end on the engine track in

position to dump the car into the tender, as shown in the report.

A scale is placed at the outlet of the coal shed, either luider the

transfer track or between it and the coal shed, so that each car

may be weighed as it comes out. Any number of cars may be

used, but there should be as many standing tracks between the

transfer and the engine track as there are cars. The cars are made
especiall}' low for convenience in loading from the floor.

At these stations and those where the locomotive derrick is

used for regular delivery, spouts are built for running coal directly

from the cars on the trestle to the tubs or dumps on the floor

of the shed ; by this means shoveling is avoided when the supply

of cars is regular and the cost of operation is but little more than

with chutes.

Some kind of conveyor system for raising coal must be sub-

stituted for the approach trestle, of course, at points where a long

incline is inadmissible.

Plan 10 of the report shows a style of hopper radically dif-

ferent from most of those in common use, in that it carries more
coal than is delivered at one time to an engine. This means that

a gate or valve must be arranged for stopping the run of coal

before the apron of the chute is raised. A successful valve that

can be operated by one man is a desideratum. Some years ago the

Boston & Elaine road had a hopper some 175 feet long, which car-

ried about 700 tons, delivering by 36 chutes having valves, oper-

ated by compressed air. The hopper was supplied by a cable road

taking coal from a grab shovel tower, which raised it from vessels

lying at the wharf. If worked to its capacity, some 600 tons per

day, the cost for labor from the vessel to the locomotive was less

than 3 cents per ton. The plant w^as destroyed by fire after two
or three years' use.
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A larg-e amount of cO'al behind each chute is desirable on

many accounts. A Httle additional elevation of the coal costs but

little and it adds greatly to the capacity of a hopper, as the addi-

tion is at the top. Unloading from cars is much more cheaply

done if a whole load can be dropped into one bin than if the car

must be moved to several. The cost of the building v.'ill be much
less if its capacity is increased by adding to its height instead of

its length and the cost of operation will be the same if a satisfac-

tory valve is provided.

An ideal scheme, not mentioned in the report, for handling a

central storage and distributing supply where coal is received by

vessels, is similar to the ore-handling plants at several ports on

Lake Erie. The unloading shovel should be of the clam-shell-

grab type, delivering into cars on a track at the edge of the wharf

or beyond into a storage heap of any desired size, the bridge and

operating machinery to move along the wharf as vessels or the

storage heap requires. If it is desired to coal engines near by, a

line of chutes can be built and supplied by cable cars running

under the shovel track, or engines can be coaled directly by the

shovel if time can be spared while discharging vessels. The

shovel can work from the heap when there are no vessels ro be

discharged. With a generous storage of this kind there need be

but small storage at the outlying plants.

The question of weighing coal to the engines is not touched

upon in the report. There is much difference of opinion on this

matter, and a full report of the practice and opinions of the mem-
bers of the Association would be valuable. With us the practice

is not insisted on at present so much as formerly. With chutes it

is difficult to weigh, but with the dump-car or tub systems de-

scribed above it can be done with accuracy and no trouble.

Thomas Appleton (United States Life-Saving Service, by

letter) :—Coal for locomotives costs from one to three dollars per

ton, and if the expense of taking coal from the cars and placing it

upon the tenders amounts to 25 or 30 cents per ton, it is quite a

percentage on the original cost. In seeking tO' reduce their fuel

expenses, railroad managers have undertaken to decrease the cost

of handling, by installing various mechanical devices for trans-

ferring coal from cars to tenders. These devices are of many
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different kinds, and liave been built with different ideas in view,

and nuieh ingenuity has been shown in their construction.

The handhng of wheat ami other grains by modern Ameri-

can elevating machinery is accomplished at a very small cost per

bushel, when dealing with large quantities. The success of this

grain-handling machinery has led some railroad men tO' under-

take the handling of locomotive coal by similar apparatus. But

grain and coal are very dissimilar. Wheat, for instance, comes in

small grains, of practically uniform size, rounded and smooth, not

fragile or likely to be injured by dropping any reasonable distance

or by friction. On the other hand, coal is of all sizes, from dust

to lumps of a half-bushel size, it is irregular and angular in shape,

it is fragile, so that dropping it any distance will break up the

lumps, making a large percentage of undesirable dust. When
anything like a chain conveyor is designed for handling run-of-

mine coal, the buckets must be large enough to carry the largest

lumps without clogging, and tight enough to convey the finest

dust without leakage. They must be made strong enough for

the heaviest loads, although they may be running a greater part

of the time less than half loaded. Such chain conveyors have

been constructed, and they are fine examples of mechanical in-

genuity. The best of them require some sort of loading machine

to control the delivery of the large lumps and maintain a some-

what even distribution of the coal on the chain or belt. Any
successful conveyor of this kind must be a costly piece of machin-

er\;, and, as its buckets must be of large size, its capacity will be

so great that its use is warranted only where large quantities of

coal are required daily. For instance, if the daily coal supply from

a given station does not exceed forty tons, it would be absurd to

install a coal-handling plant with a capacity of lOO tons per hour.

Interest on the first cost is a very important item of expense, some-

times overlooked, but eternal and inexorable in its demands.

A coal-handling plant on a dock at one of the great lake ports

was shown to the writer. Its purpose was to unload coal from

vessels expeditiously, store it upon the dock, and loarl it upon cars,

as required. It was a beautiful example of mechanical design,

finely carried out. It would handle coal at a cost of s'x cent.s per

ton, but the annual interest on the cost divided by the quantity

actually handled per year, amounted to 50 to 75 cents i>er ton.

13
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The railroad engineer, in planning coaling stations, should avoid

such mistakes as that.

Any coal-handling plant which requires the shoveling of coal

must start with an expense of from six to ten cents per ton, for

•each handling. When coal is hauled in dump-cars or hopper-

bottom cars, the cost of unloading from cars is quite small. Some
would say that coal should never be hauled in any other cars.

Where coal, coke or ore constitute a large part of the freight

traffic, it would be foolish to put coal into box cars. It is trouble-

some to get the coal into the cars in the first place, and costly to

^et it out again. Besides, the car is likely to be held out of

revenue-earning service Vv^hile the tedious process of unloading is

going on. But some railroads have a large grain traffic east-

bound to the lakes, and a moderate coal traffic westbound from the

same points. Should all these grain-laden box cars be sent west

empty, and a special lot of coal cars be purchased to haul coal

west and return east empty? The manager will usually figure

that it is cheaper to handle coal in box cars in such c?.ses, rather

than to have so much empty car movement, to say nothing of the

interest on the cost of the special coal cars. This will certainly

prove true of any long distances.

Hence, in designing a coal-handling plant, one of the first

things to be considered is the kind of car in which the coal is to

be received. If hopper-bottom cars are used the top of the coal

pile must not be higher than the top o,f the rail. If the coal is

shoveled out of box or gondola cars, the top of the coal pile ma}-

foe as high or higher than the floor of the car. In the one case the

apex of the coal heap will be under the center of the track, while

in the other case it would be six or eight feet on either side of the

center of the track. Coal will slide on a surface inclined 35 de-

grees or more from the horizontal. So if coal once be placed at a

sufficient elevation it will move itself, without expense, in a ver-

tical or sloping direction, any desired distance.

Coaling stations may be divided into two general classes, a

terminal station, and a roadside station, where it is necessary to

replenish the fuel supply of a locomotive on a long nui. In the

former a large quantity of coal is handled, switch engines, steam

or electric power and laborers are available, and there is plenty

<of time in which to coal the engines. In the latter case the riuan-
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tity of coal handled per day is usually comparatively small the

power, switch engines and labor are absent, and every second of

delay counts. The requirements of fast through trains will not

permit of any unnecessary stops, and those which must be made

should be as brief as possible. If the engine can take coal and

water and get under full speed again with a total loss of two min-

utes' time, it is a great gain over a seven-minute delay. For a fast

through train it will not do to hoist coal onto the tender in half-

ton buckets with a derrick— it must come down on the tender four

or five tons at once, like an avalanche. And to digress a little, at

the same point, it will never do to take a drizzling water supply

through a four-inch valve, at the rate of 200 or 300 gallons ger

minute—the water must come down as if the bottom had been

knocked out of the tank, 3,000 gallons in half a minute.

For the roadside stations the well-known "Clifton" or "Will-

iams & White" coaling stations are extensively used and very effi-

cient. With them the three, four or five tons wanted comes down
with a rush, and if the fireman miscalculates the quantity required

some of it will spill on the ground, but he gets his coal quickly.

To have the coal run freely the end of the apron must be high

enough to permit the entire lot of coal to "cascade" over the end

of the apron. If the coal on the tender piles up around the end

of the apron it will have to be dug out with a shovel before the

apron can be pur back in place. For quick action there must be

some risk of spilling coal on the ground. Some coaling stations

are fitted with gates at each apron, to cut ofi the flow of coal when
a sufficient quantity is received. Such an apparatus requires a

narrower opening, and it will take an appreciably longer time for

the coal to flow to the tender. It would be quite desirable at a

terminal station, but less so at a roadside point, where loss of time

cannot be permitted.

There seems to be a difference of opinion as to the necessity

of weighing out the coal to each engine. Many railroad companies

attempt to keep records of coal delivered to each engine at each

coaling station, but oftentimes much of it is rank guesswork.

Usually the amount of coal left on the tender at the end of a

dav's run is guessed at, sometimes it is estimated by leveling ofif

the coal to certain marks on the tender. But if the coal be accu-

rately weighed onto the tender, only one-half as much guesswork
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will be required as when it is guessed on and guessed off. If

this weighing can be correctly done, without appreciable loss of

time, and without increase of expense, it will be considered quite

desirable to do' so. To' be useful such a weighing apparatus must

be simple and strong, reasonably accurate, not likely to be easily

put out of order, and capable of being operated by an ordinary

laborer. Probably a weighing apparatus which can be quickly

balanced to show the weight of coal in the pocket before coal is

taken, and then weigh the amount of coal taken by a negative

scale beam, will best fill the requirements. The coal pocket must

hang free, its action must not be clogged by small lumps of

coal getting wedged around it. Unless the weighing can be ac-

curately done it should not be done at all.

The derrick and bucket apparatus, which has been much
used on Western roads in the past, has some advantages. It pro-

vided a considerable storage space, the half-ton buckets measured

the coal with some approach to accuracy, and it placed the coal

just where it was wanted on the tender. Very rarely was any

spilled on the ground. It was expensive, in that all the coal had

to be shoveled into* the buckets, and it was slow^—the engineer

running a limited train ten minutes late realized how slow it was.

Usually the section crew were required to fill the quota of coal

buckets and hoist them to a platform level with the top of the

tender, so that a single man could swing the buckets onto the

tender, as required, with the assistance, of the fireman.

There are many intermediate points where through trains

must replenish their coal and water supply. At many of these

points there is no switch engine employed, and it is not desirable

to take the freight train crews to set coal cars up onto the coal

trestle. Generally a water tank is located at such a point and

some pumping power is required to keep the tank filled. Gasoline

engines are much employed for pumping water, and il is custom-

ary to make the pump man attend also to the coal chute. An
engine of three to five horsepower may be sufficient to do the

pumping, and a larger sized engine could be set to work handling

coal also. The report of the Committee on Buildings shows an

illustration of a coaling station used on the Great Northern Rail-

way, which is planned for such a scheme. Tlie station has a high

trestle, some 33 or 35 feet above the main track, with a steep
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incline ; 20 per cent grade was generally used. This makes a

short incline and hence economizes material as well as space. The

engine hauls a loaded coal car up the incline, by means of a wire

rope on a drum geared to a slow speed, and through a counter

shaft operates the pump for supplying the water tank. A fifteen-

horsepower engine will haul a car loaded with 60,000 pounds of

coal up this 20 per cent incline at the rate of 13 feet per minute.

It takes 25 or 30 minutes to get a car from the foot of the grade to

the dumping place. This looks like a slow speed, but if there are

only two or three cars to be unloaded in 24 hours there is no

reason why the car should be pulled up faster. Of course, a more

powerful engine would take the car up quicker, and if more than

100 tons per day were to be handled it would be desirable to save

some time in the hauling. In order that the empty car shall pull

the rope off the drum a grade of one or one and a lialf per cent

is necessary, even on top of the coal pocket. As built on the

Great Northern System, there were storage pockets just above the

coaling pockets, these storage pockets holding enough to fill the

coaling pockets twice, so that ordinarily it would not be necessan.-

to hoist any coal cars after dark. The winding drum had a stronr.-;

ratchet and pawl, to guard against accidents while hoisting, and :•.

heavy brake, to control the descent of the empty car on the 20

per cent incline. One man could perform all the operations

necessary for hoisting a loaded car, but it is better to have an-

other man assist him in pulling the slack rope off the drum and

coupling onto the car. One of the section crew could attend to

this once or twice a day.

If steam power is used for hoisting and pumping, it is neces-

sar}- to have a competent attendant constantly with the boiler, to

keep up steam and water. With a gasoline engine the attendant

can leave it for hours at a time. Hence, for small powers the

gasoline engine is economical as to wages. Rut the man who
operates a gasoline engine should have some mechanical gump-

tion ; a common laborer should not be trusted with machinery.

There has been some prejudice against the use of such an inflam-

mable material as gasoline for power purposes, but a well-built

gasoline engine, properly installed, is as safe, if not safer, than a

steam boiler. Xo gasoline should be kept or used in the engine-

room, excepting that which is inside the cylinder and pipes. The



198 PROCEEDINGS OF THE

gasoline supply should be in a tight metallic tank, outside the

building, placed low enough so that the liquid would run back

to the tank when the engine stops. The piping should be planned

so that it will be very inconvenient for anyone to get any gasoline

out of the apparatus. Where these rules are kept in view the

insurance inspectors will not object tO' the use of gasoline engines

for power.

The writer cannot speak from personal experience of the

many well-designed coal conveyors which have been erected in

recent years. There are many places where the quantity of coal

handled would make it economical to employ such plants. The

use of the coal-conveying apparatus for handling cinders is looked

upon by many as of doubtful economy, when the cost of the neces-

sary pits and outfit and the efifect of either hot or frozen gritty

cinders are considered. Shoveling from the cinder pit into cars

on a depressed track is generally favored. In this connection it

would be well to bear in mind that if the engine track on the ash

pit can be raised a foot or two from the grade of the yard the

depressed track will not have to go down so deep as it otherwise

would. The same principle would apply to coal-dumping pits,

where a conveyor is used to^ elevate the coal from the dumping pit

to the pocket. Often it is exceedingly difficult to get good drain-

age for coal pits, cinder pits, turntable pits, etc.

A word as to storage of coal. On account of tr.e irregular-

ity of traffic, as well as the uncertainty of a regular coal supply,

some coal storage is almost absolutely necessary at every coaling

station. Holding cars loaded with coal is extravagant and de-

moralizing to transportation employes. To make a storage bin at

a height where the coal will slide down into the coaling pockets

requires costly construction. There may be no available space

adjacent to- the coaling station. It might be well to build a high

trestle, say, 20 or 25 feet above yard grade, at some out-of-the-way

point within the yard limits, where coal can be dumped from time

to time, whenever there are loaded coal cars not wanted at the

coal chute. This coal can be loaded intO' hopper-bottom or dump
cars, and switched to the coal chute when the regular supply runs

short. When the company's steam shovel is not in service it could

be used to load coal cars from such a coal pile, or a traveling

steam derrick with a clamshell bucket could be used. This storage
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pile should be protected from the weather by a shed roof, so con-

structed as to permit the use of the steam shovel or derrick for

loading cars.

President Kittredge :—The subject of railroad water tanks

is now open for discussion. Has Mr. Parkhurst anything to say

in addition on the subject of water tanks ?

Mr. Parkhurst :—I think it is hardly necessary to say any-

thing, except that this is simply a record of progress, and presents

drawings and tabular data on the general subject without making

any recommendations at all.

Mr. Gushing:—Mr. President, as the method of procedure

in working in this Association is exceedingly important and al-

ways a live subject with us, as a good many of us do not feci we

have entirely solved the problem yet, I would like to say that I

think this report of the Committee is a very excellent one indeed,

and very pertinent to the work which we have in hand, viz., the

gathering of information to present to the different members of

the Association for our information, so that we may become

posted on what each one is doing. This is a distinct style of re-

port, which I think is one of the important works of this Associa-

tion. I move the acceptance of the report as a whole.

^
(The motion was carried.)

Recess until 2 p. m.

WEDNESDAY, AFTERNOON SESSION.

The meeting came to order at 2 p. m.

President Kittredge :—The next committee is that on Rail,

of which Mr. Trimble is chairman. This is considered one of our

most important reports, and I have delayed calling the Committee

forward until now, so as to get as many members of the Com-

mittee present at the meeting as possible. The Secretary will call

the names, and as many of the Committee as are present will

please come forward. Mr. Trimble will introduce the subject as

he sees fit.
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REPORT OF COMMITTEE No. IV.—ON RAIL.

To the Members of the American Railway Engineering and Maintenance-

of-Way Association:

We submit the following report:

The Board of Direction asked that the report be confined to one or

two of the subjects before us. In accordance with this recommendation, we

stated that in our judgment two of the most important subjects to be

reported on were Rail Sections and Specifications.

It might have been better to have stated these subjects thus: Rail

Sections and Process of Manufacture.

In naming Specifications as an important subject, we had in mind,

however, a specification that would cover the process of manufacture

better than any specification now in general use.

The above subjects were selected not only on account of their im-

portance, but also for the reason that it is desirable that the railroads

agree on a uniform practice in these matters.

RAIL SECTIONS.

The rail mills have furnished the percentages of their total output of

rails rolled to A. S. C. E. Section, during iQOi, as follows:

National Steel Company 95 . o per cent.

Pennsylvania Steel Company 93.2
Illinois Steel Company 70.0
Cambria Steel Company 73.5
Carnegie Steel Company 72.0
Maryland Steel Company 52.1

Lackawanna- Steel Company 2)7-

The low percentage of A. S. C. E. output from the Maryland Steel

Company is explained by the fact that a larg^ amount of rail of special

pattern was rolled for export; also that the Pennsylvania Lines East of

Pittsburg and the Baltimore & Ohio Railroad Company used special

patterns.

The Lackawanna Steel Company rolled a large tonnage of the Dudley

pattern for the New York Central Lines.

We referred in 1901 to some difficulties which were encountered

at the mills, due to finishing the rails at a lower temperature, and sug-

gested that it might be necessary to modify the heavier sections in common
use, especially the A. S. C. E. sections, which have come into wide use.

The difficulties still exist, and in our opinion sooner or later some changes

will have to be made, either in sections, or in the mill practice in rolling.

It was suggested at our last meeting that the sections should not

be changed without taking up the matter with the American Society of Civil

Engineers, and since that time that society has decided on the appoint-

ment of a committee on rail sections, which should summarize the pres-

ent state of the art of rail-making and cover an investigation of all ques-
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tions relating thereto, whether of sections, composition of the material

or process of manufacture. The personnel of this committee has not been
announced. It is hoped that it will be made up of men directly connected
with the use of rails ; also, that a long time will not be necessary to

reach conclusions and formulate a report. We should cooperate in every
possible way and freely furnish any information we can in the matter.

We are full}' aware of the number of committees that have been ap-

pointed from time to time to report on the chemical composition of steel,

the methods of rolling to make a first-class steel rail, and that there has

been a great deal of time and work expended on this matter by these

committees. Some of the reports have gone into the subject very fully,

and at the conclusion have recommended that the metal should receive

more work at the proper low temperature. This recommendation has
not been adopted by railroad companies because the mills have asked a

higher price per ton for the rail ; instead, they have continued to buy
rails of poor quality, and often without any tests or inspections whatever
being made.

We think we fully appreciate that in asking the manufacturers to

improve their methods of rolling and give more care and attention to

the manufacture of rails that the railroad companies should be willing

to share m any additional expense if such be necessary.

We know there is no use in trying to make a good rail by the

chemical composition alone. The evidence clearly points to the fact that

much better rails can be made from the steel now in use, provided it

receives the proper treatment in rolling. We desire, therefore, to put our-

selves clearly on record on this point, as it is a vital one and underlies the

whole matter.

SPECIFICATIONS.

We strongly advocate the use of a uniform specification and uniform

methods of testing.

In our last report we submitted for the information of the Association

the proposed standard specifications recommended by Committee No. i

of the American Section of the International Association for Testing

Materials, which have since been adopted by the American Section, at

their annual meeting in June, 1901.

We now offer these specifications, with some amendments, for

use by the members of this Association. These specifications are not

entirely satisfactory to us, but in order to take a step toward
uniformity we advise their use instead of waiting for a perfect specifica-

tion. Any additions or modifications needed which may develop from
an actual test may be made as necessary.

Process of Manufacture.—Details of processes of manufacture have

generally been neglected, except in the one aim of the mill to turn out the

largest tonnage in the shortest time at a minimum cost. We, of course, do

not wish to find fault with this, as it has enabled the railroad companies

to buy rails at a lower price, even if they do not wear as well as desired.
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but if we are sincere in our demands for better rail, we must in the future

pay more attention to these details.

It is conceded that the quality of rolled steel depends on its chemical

composition and the heat treatment it receives in connection with the work
of rolling, and in order to get the best results, steel of good uniform chem-

ical composition should be used and rolled at a uniform low tempera-

ture, the ingot or bloom used being large enough to allow the work in

rolling to break up the coarse grain, as it is not the total amount of

reduction in rolling that produces the best results, but a sufficient amount
of work must be done at the proper low temperature—the work at the

higher temperatures merely changing the form of the mass without chang-

ing its structure.

The bad effects of too high finishing temperature are recog-

nized by the rail manufacturers, some of whom are now rolling their

heavier rails at a much lower temperature than formerly. We appreciate

their efforts, and, as showing that the engineers were willing to meet

the manufacturers half way, a change in the section of the heavier rails

was suggested last year by increasing the thickness of metal in the

flanges in order to carry the heat longer and allow the work of rolling

on the head at the proper low temperature, provided the manufacturers

found it necessary to make this change in order to produce the best

results.

We take pleasure in calling our members" attention to the fol-

lowing papers that have appeared during the past year, as treating on the

points referred to

:

"The Correct Treatment of Steel," by C. H. Ridsdale, Iron and Steel

Institute, Vol. 2, 1901 ; also abstract of same in Engineering News, Oct.

3d and Oct: loth, 1901.

"Some Suggestions as to Specifications for Steel Rails," by E. F.

Kenney, Engineer of Tests, Pennsylvania Railroad, in Engineering News,
Oct. 3d, 1901.

"Rail Rolling at Lower Temperatures Duri'ng 1901," by S. S. Martin,
Superintendent Maryland Steel Company, in Iron Age, and reprinted in

Railroad Gazette, Jan. 3d, 1902.

Editorial, Railroad Gazette, Jan. 24th, 1902, "Rolling Rails at Low
Temperatuies."

There is no use advocating any change of section or method of

rolling unless we can have some reliable check that the rails are being

rolled at the proper low temperature. At our last meeting it was sug-

gested that the amount of shrinkage in the rail, after it has been cut at

the hot saw, is the best and' easiest method of checking the finishing

temperature.

We note that the Pennsylvania Railroad Company, in their new Rail

Specifications (October ist, 1901), have embodied this shrinkage clause

for a 30-foot rail, which we give below, modifying it for a 33-fqot rail,

which is our standard

:

"The number of passes and speed of train shall be so regulated that
on leaving the rolls at the final pass the temperature of the rail will
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not exceed that which requires a shrinkage allowance at the hot saws of

6 inches for 85 pounds and 6Vfe inches for lOO-pound rails, and no

artificial means of cooling the rails shall be used between the finishing

pass and hot saws."

Chemical Properties.—The new rail specification of the Pennsyl-

vania Railroad Company is as follows

:

"The steel of which the rails are polled shall contain not less than

0.40, nor more than 0.55, of i.oo per cent of carbon where the phosphorus

exceeds 0.07 of i.oo per cent. Where the phosphorus is 0.07 of i.oo per

cent or less, the carbon shall not be less than 0.45, nor more than 0.60, of

I.oo per cent. The manganese in no case shall exceed 1.20 per cent, and
where the phosphorus exceeds 0.07 of i.oo per cent, the manganese shall

not be higher than i.oo per cent. Also in no case shall the phosphorus

exceed o.io of i.oo per cent."

It will oe noticed that the carbon and manganese are decreased when

the phosphorus is above seven-hundredths of one per cent, in order to give

steel of an equivalent hardness, and at the same time to guard against

the steel being too hard and brittle.

We are advised that the Pennsylvania Railroad Company now advo-

cate higher carbons, as their drop tests show that rails finished at a lower

temperature give a greater deflection than formerly, when finished at the

higher temperature. They also find that higher carbons can be used

with safety when the proper check is kept on the low-finishing tempera-

ture. They specify a deflection of not more than 2% inches for lOO-pound

rails after the first blow.

We suggest that our members direct their rail inspectors to keep a

record of the amount of shrinkage, with the results of drop tests and

chemical composition of each lot of rails they receive. This information,

with the results of the rails in service, will be valuable in making a final

specification.

Test Pieces and Methods of Testing.—The specifying of a drop test

seems to be almost universally regarded as essential, and yet, unless the

portion of the ingot from which the test piece comes is known, the drop

test may be quite misleading.

The test piece should be taken from some designated location, prefer-

ably from what was the top of the ingot, for then we are reasonably

sure that all the rails represented by that test piece are at least equal to,

and probably better, than the test pi,ece.

Test in Service.—It is recommended that the following simple test

be made by those interested in the wear of rails of different compositions

and manufacture: Take a curve where rails are known to wear rapidly,

and lay the different kinds of rail alternately. The rails are then acting

under precisely uniform conditions, and it will take but a few months to

determine what rail is giving the best results. If this experiment be made

anew each year for a few years, the road making such a test would \have

valuable information, which will be useful in helping to decide on the kind

of rail which will give the best results in actual service.
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PROPOSED STANDARD SPECIFICATIONS FOR STEEL RAILS.

PROCESS OF MANUFACTURE.

1. (a). Steel may be made by the Bessemer or open-hearth process.

(b). The entire process of manufacture and testing shall be in ac-

cordance with the best standard current practice, and special care shall

be taken to conform to the following instructions

:

(c). Ingots shall be kept in a vertical position in pit heating fur-

naces.

(d). No bled ingots shall be used.

(e). Sufficient material shall be discarded from the top of the ingots

to insure sound rails.

CHEMICAL PROPERTIES.

2. For Bessemer Process.—Rails of the various weights per yard
specified below shall conform to the following limits in chemical compo-
sition :

50 to 59+ 60 to 69+ 70 to 79+ 80 to 89+ 90 to 100
pounds. pounds. pounds. pounds. pounds.
Per cent. Per cent. Per cent. Per cent. Per cent.

Carbon 0.35-0.45 0.38-0.48 0.40-0.50 0.43-0.53 0.45-0.55
Phosphorus shall

note.xceed.... 0.10 0.10 0.10 0.10 0.10
Silicon shall not

exceed 0.20 0.20 0.20 0.20 0.20
Manganese 0.70-1.00 0.70-1.00 0.75-1.05 0.80-1.10 0.80-1.10

PHYSICAL PROPERTIES.

3. One drop test shall be made on a piece of rail not more than

si.x feet long, selected from every blow of steel. The test piece shall pref-

erably be taken from the top of the ingot. The rail shall be placed head
upwards on the supports and the various sections shall be subjected to the

following impact tests

:

Weight of rail. Height of drop.
Pounds per yard. , Feet.

45 to and including 55 15
More than 55 •• 65 16

65 '• 75 17
75 " 85 18
85 " 100 19

If any rail break when subjected to the drop test, two additional

tests will be made of other rails from the same blow of steel, and if either

of these latter tests fail, all the rails of the blow which they represent

will be rejected, but if both of these additional test pieces meet the require-

ments, all the rails of the blow which they represent will be accepted.

HEAT TREATMENT.

The number of passes and speed of train shall be so regulated that

on leaving the rolls at the final pass the temperature of the rail will not
exceed that which requires a shrinkage allowance at the hot saws of

inches for 85-pound and inches for lOO-pound rails, and no
artificial means of cooling the rails shall be used between the finishing

pass and the hot saws.
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TEST PIECES AND METHODS OF TESTING.

4. The drop test machine shall have a tup of two thousand (2,000)

pounds' weight, the striking face of which shall have a radius of not more
than five inches (5"). and the test rail shall be placed head upwards on
solid supports three feet (3') apart. The anvil block shall weigh at least

twenty thousand (20,000) pounds, and the supports shall be a part of, or

firmly stcured to, the anvil. The report of the drop test shall state the at-

mospheric temperature at the time the test was made.

5. The manufacturer shall furnish the inspector, daily, with carbofi

determinations of each blow, and a complete chemical analysis every

twenty-four hours, representing the average of the other elements con-

tained in the steel. These analyses shall be made on drillings taken from
a small test ingot.

FINISH.

6. Unless otherwise specified, the section of rail shall be the American
Standard, recommended by the American Society of Civil Engineers,

and shall conform, as accurately as possible, to the templet furnished by
the railroad company, consistent with paragraph No. 7, relative to

specified weight. A variation in height of one-sixty-fourth of an inch
(1-64") less and one sixty-fourth of an inch (1-64"—see footnote page 212)
greater than the specified height and 1-16" in width will be permitted.

The section of rail shall conform perfectly to the fishing dimension.

7. The weight of the rails shall be maintained as nearly as possible,

after complying with paragraph No. 6, to that specified in contract. A
variation of one-half of one per cent (%^) for an entire order will be
allowed. Rails shall be accepted and paid for according to actual weights.

8. The standard length of rails shall be thirty-three feet. Ten per

cent (iC^) of the entire order will be accepted in shorter lengths, varying
by even feet down to twentj^-seven feet (27'). A variation of one-fourth

of an inch (%") in length from that specified will be allowed.

9. Circular holes for splice bars shall be drilled in accordance with

the specifications of the purchaser. The holes shall accurately conform to

the drawing and dimensions furnished in every respect, and must be

free from btirrs.

10. Rails shall be straight when finished, the straightening being done
while cold, smooth on head, sawed square at ends, variation to be not

over 1-32", and, prior to shipment, shall have the burr, occasioned
by the saw cutting, removed, ppd the ends made clean. Number i rails

shall be free from injurious defects and flaws of all kinds.

BR.ANDING.

11. The name of the maker, the weight of rail, the month and year of

manufacture shall be rolled in raised letters on the side of the web, and
the number of the blow shall be stamped on each rail.

INSPECTION.

12. The inspector representing the purchaser shall have all reason-

able facilities afforded to him bv the manufacturer to satisfy him that

the finished material is furnished in accordance with these specifications.

All tests and inspections shall be made at the place of manufacture, prior

to shipment.
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NO. 2 RAILS.

13. Rails that possess any injurious physical defects, or which for

any other cause are not suitable for first quality, or number i, rails, shall

be considered as number 2 rails, provided, however, that rails which con-

tain any physical defects which impair their strength shall be rejected.

The ends of all number 2 rails shall be painted in order to distinguish them.

RECOMMENDATION.

We recommend that the above specification be adopted as standard

for use of members of this Association, that it be printed and distributed

to the members, and that the members of the Association obtain the

information suggested in regard to chemical composition and shrinkage,

and submit the same for use of the Committee on Rail, from time to

tiiTie, as it is secured.

Respectfully submitted.

R. Trimble, Pennsylvania Lines, Pittsburg, Chairman;

J. T. Richards, Pennsylvania R. R., Philadelphia, Vicc-Chaii'inaii;

Thomas Purcell, Mexican National, Matamoras, Mexico

;

A. W. Johnston, N. Y. C. & St. L., Cleveland;

C. E. WiCKHAM, C. R. I. & P., Davenport, la.;

R. W. Hunt, Chicago

;

G. B. Woodworth, C, M. & St. P.. Chicago;

F. E. Abbott, Chicago;

Wm. R. Webster, Philadelphia, Pa.

;

W. T. Manning, B. & O., Baltimore;

H. Pierce, C. & O., Huntington, W. Va.
Committee.

Mr. Robert Trimble (Pennsylvania Lines) :—I think it |>rob-

ably better tO' read the report of the Committee. I would call the

attention of the members to some changes that have been made

in the report. There were some points on which it was hard for

the Committee to agree, and we have had a meeting to-day and

decided on some changes in the report, making it such that all the

members, I think, are now agreed on the report as it will be sub-

mitted.

Colonel Prout, in an editorial in the Railroad Gazette, sug-

gested that the Rail Committee of this Association might sit still

a year and await the action of the rail committee of the x\merican

Society of Civil Engineers, appointed at its last meeting. The
appointment of this committee was agitated at our last meeting,

and we felt that it would be hardly proper for us to go very deep

into the subject of making special recommendations in regard to
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sections at this meeting. W'c think the advice i^iven us is gfx>d,

and that it is prol>ably the part of wisdom for us to wait a Httle

longer in this matter of sections.

A word in regard to the test in service. I have no doubt a

number of railroad companies make such test or similar tests, and

yet tiiey do not feel that the information obtained can be given

out. for reasons which will be obvious to you upon reflection. With-

out mentioning any manufacturers, I can say that we have made
tests like this, using nickel steel, open-hearth steel and the steel

of the regular product, and we have found that on curves of about

6 degrees a rail with about 3 per cent nickel, which has been in

four years now, shows comparatively little wear as compared with

the regular rail that we have been getting. The regular rail on

the same curve has been turned, and we are now working the

other side of the head of that rail. That test can be carried

through by any person who wishes to make it. Yoti can take a

rail made as Superintendent Martin of the Maryland Steel Com-
pany recommends, and a rail made by the Kennedy-Morrison

process, and put these rails alongside each other and find out what

they will do. As to whether you wish to furnish the results of the

tests for publication, or to the Association, is a matter yoii must

determine for yourself.

As the practice in different mills, in regard to rolling, is dif-

ferent, we should not specify the same shrinkage for all rndls.

For instance, in the direct rolling as practiced by the Maryland

Steel Company, it is claimed that they get the same results that

are arrived at at the Carnegie works, using the Kennedy-Morrison

process : but the shrinkage at the Maryland Steel Compan}', to

get the same results that you get at the Carnegie Steel Works,

would be different, and for that reason these blanks in the specifi-

cations have to be filled in depending on the mill where the rail is

to be rolled.

In regard to the specifications, they are nearly the same as

recommended by committee No. i of the International Association

for Testing Materials. In section 3 we ask for a drop test on

every blow of the steel instead of every fifth blow. We omit a

portion of that paragraph, which will be stricken out on account

of that modification of the number of drop tests. We have added

the clause relating to heat treatment. We have added the one
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which specifies where the piece for the drop test shall be taken

;

that is, from the top of the ingot. I move the report be adopted.

President Kittredge :—This is one of our important reports,

and it might be well in discussing this report to discuss first the

rail sections and then discuss the specifications, leaving action on

the motion until after the discvission of both of the subdivision's.

Mr. Trimble:—Mr. Webster has called my attention to an

addition that was made to the report of the International Associa-

tion for Testing Materials, at their last meeting at Niagara Falls,

in regard to the drop tests, which provides that : "The report of

the drop test shall state the atmospheric temperature at the time

the tests were made." The Committee would like ro have that

added to this report at the end of paragraph 4, on page 6 of the

report.

Mr. W. McNab (Grand Trunk) :—I ask if there have been

any overtures made to, or by, the American Society of Civil Engi-

neers in regard to this proposed section?

Mr. Trimble :—
^I can answer for the Committee, but I do

not know what the Board of Direction has done in that matter.

The American Society has been discussing that matter since our

last meeting, and it is only recently that they have decided to ap-

point a committee. I believe the committee has been appomted,

but not announced, and as far as our Committee is concerned, there

was nothing done in regard to the matter, there being no com-

mittee of the American Society, and I do not know that it would

be a proper matter for our Committee to bring to the attention

of the American Society. That would be a matter for the Board

of Direction of this Association to bring up with the American

Society.

President Kittredge:—For the information of ^Iv. McXab, I

would state that the Board has not discussed this question with

the American Society of Civil Engineers, knowing that a new
committee was about tO' be appointed, but had not yet been named.

If there is no further discussioii on the rail sections, discus-

sion on the specifications will be in order. Mr. Trimble, the

chairman of the Committee, has some remarks tO' make about the

specifications.

Mr. Trimble :—In regard tO' the specifications, we stale on

page 3 that these specifications are not entirely satisfactory to us,
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but we think they are the best that can be had at the present time.

Our reason for recommending the Association to adopt this

specification at the present time is that we may get together and

be able to work as a unit. Either at the last meeting or the meet-

ing before, there was information given to this Associatioii which

indicated there were about 115 railroads buying steel rails without

any specification. There w^as another large number of railroads

that did not have a specification, but asked the mills to give them

the same kind of rail that w^as being furnished to the Pennsylvania

Railroad; then there were other roads which asked for the same
kind of rail which was being given to some other railroad.

We feel that the specification which is offered here is one that

the manufacturers can take no exception to, and if we make it a

uniform practice for the Association we are simply taking a step

toward uniformity. It may be found in a year from now that we
will want to make an addition to the specification, and in two years

from now we will want to make another addition, and we feel

it is better to have a specification that is not perfect than not to

have any at all, because if you get your perfect specification and
try to put it in force at once, you may have more difficulty. It

is our opinion that these matters can be better accomplished a

little at a time than by trying to finish the whole thing at one

time, and that is the reason we propose this specification at this

meeting.

Mr. A. Torrey (Michigan Central) :—I do not know any-

thing about the application of open-hearth steel to the manu-

facture of rails. But if I do know anything about it, I hardly

think that the same chemical composition used ior open-hearth

steel is the best. I think the phosphorus can be put lower and

the carbon a good deal higher. The stipulation in the specification

as to variation of heights, I think, should be 1-64 either way from

the true section. If you put in such minute fractions, I think it

should vary with the section which is called for under the specifi-

cation. As to the branding, I think that generally indicates the

weight of the rail, and it is my opinion that it should be included

in the specification. It seems to be omitted from specification 11.

The last part of stipulation No. 6 provides that : "A perfect fit of

the splicebars^ however, shall be maintained at all times." I pre-

sume that means a perfect maintenance of the fishing dimensions.

14
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Mr. Trimble :—The Committee would have no objection at all

to amend the report in that respect; that is, change the variation

in paragraph 6 to 1-64 in either case, but there may be some diffi-

culty about it in the mills.

Mr. Torrey :—I never experienced any difficulty about it in

that matter.

Mr. Trimble :—'That is one of the features in this specifica-

tion v^hich suits the mills possibly better than the railroads. We
M^ant to get the railroads to use this, and a little later on we can

take a step to get a specification that fits the railroads better,

and possibly not the mills so well. It is desirable to have as uni-

form a practice as possible. On our railroad we had some rail's

that did not vary much more than the specification permits. Our
specification is probably the same, 1-64 and 1-32. In regard to

adding the weight of the rail to the brand mark, we will accept

that amendment to section 11.

Mr. Torrey :—The fishing dimensions can be maintained so

as not tO' give any trouble in that regard.

Mr. Trimble :—I have found a synopsis of American rail

specifications, and find that your road is the only road that pro-

vides 1-64, over and under. The other roads have T-32 over and

1-64 under. I think we would all like to have it 1-64 both ways.

Mr. Torrey :—I received rails two or three years ago, and

through some manipulation of the mill I got a batch of rails 1-64

under mixed up with a batch of rails fully 1-32 over, and the re-

sults were not satisfactory. I had to take them apart and fix them

up, putting them in groups. I should like to^ be enlightened about

the first point I brought out, as to the propriety and the desirabil-

ity of using the same chemical specifications for Bessemer as for

open-hearth.

Mr. Trimble:—I cannot answer the question very well, but

have no doubt that Mr. Webster can. We have laid but little

open-hearth rail on our railroads, and if I remember the compo-

sition correctly, the carbon was about 0.60,'^ and the phosphorus

was lower than i-io of i per cent. That is almost in substantial

agreement with this specification. I do not know of any place

where open-hearth steel is used except in small lots.

Mr. Torrey:—^Would.you think it advisable to introduce the

*The actual composition is as follows: Carbon, 0.05 to 0.72: mantjanese, 0.72 to

0.79; silicon, 0.09 to 0.12: phosphorus, 0.03 to 0.06.
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increased phosphorus if you could? These specifications seem

to imply that you could get rails of open-hearth steel. Would

you keep your carbon so low and the phosphorus so high when

you could control both the elements ?

Mr. Trimble:—I think, when you come to get open-hearth

steel, that it will be by special arrangement and price, and prob-

ably subject to special specifications. Mr. Webster can give you

some information on that point.

Mr. William R. Webster:—The open-hearth steel was put

in the original specifications of committee ISi'o. i, so that we
would not be criticised in confining ourselves to Bessemer steel

alone. We want to say that open-hearth steel is a good steel for

rails. The mixture given does not apply to open-hearth. If basic

open-hearth is used, the phosphorus will be lo'wer and the carbon

run up higher to give the equivalent hardness. It is immaterial

whether you leave it out of the specifications now or not. But if

you leave it out you may be criticised by indicating that you only

want Bessemer steel. If you put it in, the mixture does not apply

and the Committee will give you a mixture that would apply to

open-hearth steel. The Pennsylvania Railroad has recognized the

matter of equivalent hardness by reducing the carbon and the

manganese when the phosphorus runs up, so that would be car-

ried to a greater extent where your phosphorus is below 0.07, as

in open-hearth steel.

Mr. W. C. Gushing (Pennsylvania Lines) :—I would con-

firm ^Ir. Torrey's experience in regard to the variation in the

height of rails. On the division with which I was connected last

year we had precisely that same experience. Upon the inspector

of the mill being called in to examine the rails, the statement was

made that the rails became mixed in the loading, which, of course,

implies that the mill must be very particular about how it loads

these rails, in order to have them come right. As we know, the

cause of this variation is the wear of the rolls, and the more we

cut down the limit on this Avear of the rolls, the more expensive it

is to the mill to roll the rails. But I am heartily in favor of what

Mr. Torrey says, in trying to reduce these limits, instead of keep-

ing them as at present. The rails which I speak of had such very

great variations that the riding of the track was very uneven, and

the worst of it was that it was not discovered until a whole lot
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of the rail, had been laid. It increases the wear in the case of a

low rail following a high rail, because the jump of the wheel is

much greater, resulting in a greater hollowing out at that point, so

that it really is a matter of great importance, and what we have

heard shows that it is a mistake which the mill does not make fn-

frequently.

Mr. Torrey :—I move that 1-64 be substituted tor 1-32 in

clause 6 on page 6 of the report.

Mr. Trimble :—The Committee will accept that amendment.*

A-Ir. Torrey:—^I ask if the Committee think it worth while to

say anything in clause 10 which will secure straightene:! rails,

smooth on the head. That stipulation is pretty old, but I think

the railroads generally did not get very well straightened rail

until some of the engineers and experts on rail questions told the

manufacturers how far apart for various sections the anvils should

be in the straightening- press. I do not know but that most mills

now have their anvils farther apart than they used to have them.

Mr. Edwin F. Wendt (Pittsburg & Lake Erie) :—I ask what

the Committee considers as a reasonable variation in the width of

the base of the rail ?

Mr. Trimble:—The wear of the roll would determine how
much variation there would be.

Mr. Wendt :—I ask the question in view of the general use

of tie-plates. We received a large quantity of rails which vary

3-32, and make it necessary to take this into consideration in de-

signing the punch for the tie-plates, and 'I am endeavoring to get

information as to what would be a reasonable variation in the

width of the base, as the manufacturer claims the right to a rea-

sonable variation and contends that 3-32 is a reasonable variaiion.

Other members of the Association may have had some experience

in the same line.

Mr. Trimble :—'Mr. Abbott of the Illinois Steel Company, a

member of the Committee, says that they could be kent to 1-16 of

an inch and savs that would be a reasonable variation in width.

*On further investii^ation, the Committee finds that it would be inadvisable at the
jiresent time to insist on the re(iuirements in retcard to variations in heights of rail pro-
posed by Mr. Torrey and accepted by the Committee and apitroved by the Association,
ramelyl „'^" over and e'.t'' under the standard, and recommends that the limits originally
submitted by the Committee (^\" over and g'j" under the standard) be substituted.
—The Board of Direction.
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If that would be satisfactory to the members of the Association

we will embody it in the specification.

Mr. W'endt :—^At the time the variation was discovered the

manufacturers stated that 3-32 was, in their judgment, a reason-

able variation; in other words, the manufacturers found in favor

of themselves. It was necessary on our part to have 15,000 tie-

plates repunched.

Mr. F. E. Abbott (Illinois Steel Company) :—Did Mr.

W'endt find any variation in the plates or spikes he used?

I\Ir. Wendt :—As far as the punching of the plates was con-

cerned, that was as nearly perfect as we could expect. I do not

know about the spikes.

Mr. Torrey :—I move that the heading, "Chemical Proper-

ties," be followed by the words, "For the Bessemer process."

That won't do anything with the open-hearth, except that we
recognize that we can get open-hearth.

yir. Trimble :—^The Committee will accept that.

Mr. Torrey :—In regard to the last sentence in paragraph

6, I would move that it read : "A perfect conformity of the

fishing dimensions, however, shall be maintained at all times."

Mr. Churchill :—It seems to me, when you say the rails shall

conform to the American Society section, it should cover all

dimensions.

President Kittredge :—You are providing for variations in

some particulars, and in other particulars you do not want to ad-

mit any variations. I think that is the difference between the first

part of the paragraph and the last part.

'Sir. Torrey:—The point of that is that the fishing dimen-

sions can be maintained if you make the second set of rolls like

the first in that regard. Whereas we have to stand a drop of

1-32 in this extreme limit we allow, it is still desirable not to have

any drop between the underside of the head of the rail and the

fishplate, if you happen to have two rails adjoining with different

fishing dimensions.

Mr. D. W. Lum (Southern Railway):—Many of the rail-

roads now purchase the largest section they use, and, of course,

want to lay all the new rail in the main track, and for that reason

it would seem to me that the word "seriously" might be left out

;

that is to say, rails which contain any physical defects which
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impair their strength, shall be rejected. It seems to me there

might be some question between the manufacturer and the in-

spector as to what might be considered a "serious" impairment.

Mr. Trimble :—The Committee is willing to omit the word

"seriously."

Mr. W. B. Poland (Baltimore & Ohio Southwestern) :—The
road with which I am connected some time ago purchased a large

quantity of rails, and a large part of them were bowed or stramed

vertically. Apparently they had been straightened out while not

entirely cool, and after they had cooled off they had contracted

unequally and bowed up as much as half an inch in the length of

the rail. The bowing was very slight, but it was noticeable in the

track. It seems to me, on page 7, paragraph 10, it might be well

to specify how much variation from an absolute straight should

be allowed in the straightening of the rail. I would suggest that

not more than a quarter of an inch should be allowed in this par-

ticular.

Mr. Trimble :—^The Committee thinks we ought to have

straight rails. We dO' not care tO' admit any variation in this re-

spect. We think you had better try to send these rails back and

get straight ones.

Mr. Poland :—That is well enough theoretically, but prac-

tically there is hardly a rail received which has not a slight cam-

ber. What are you going to do? Suppose you get a shipment of

rails that are slightly out of true. I do not think that many of our

General Managers would want the shipment sent back unless it

was shown that the manufacturers failed to comply with the speci-

fications.

Mr. F. E. Abbott :—Were the ends low or high as the result

of the camber?

Mr. Poland :—^The ends were high. The contraction was in

the ball of the rail.

Mr. C. S. Churchill (Norfolk & Western) :—That point is

covered by the inspector if he does his work right. Our road has

had for many years an inspector of rails, and no doubt many of

the roads have such an inspector. If the inspector does not turn

in good rails, he hears from us. It is the fault of the inspector

if he accepts such rails.

Mr. Trimble :—I would answer that question in another way

:

On account of the thickness of the metal in the base and the metal



THIRD ANNUAL CONVENTION. 215

being concentrated in the head, there is a different rate of con-

traction. The new committee of the American Society of Civil

Engineers will probably fix this matter up for us, and after they

get through we will not have any more trouble in regard to modi-

fication of the section.

Mr. Torrey :—I suggest that paragraph lo be amended to

provide that rails shall be finished straight and finished while cold.

Mr. Trimble:—The Committee will accept that amendment,
that the rails shall be straight when finished and shall be straight-

ened while cold.

Mr. F. E. Abbott :—^In connection with this discussion on
straightening of rails, I will say that certain roads have asked for

what they call a "back sweep ;" in other words, the mills have

made an effort to finish the rails with the ends slightly turned up.

The expectation is, of course, when the angle bars are applied they

will be able to draw the rails to a true surface, and that the spik-

ing will also serve in this direction. Ordinarily a slight back

sweep has not been objected to by the roads. The mills, with-

out any instructions, will straighten the rails as much as possible

;

otherwise they will comply with any special order which is de-

sired.

President Kittredge :—We have in the room Professor John-

son, of the University of Wisconsin, and exercising the privilege

granted to the presiding officer, I invite Professor Johnson to

speak on this subject.

Prof. J. B. Johnson (University of Wisconsin) :—I have no

remarks to make. I inquired if I might say a word if I wanted

to. Xow that I find that I may do so, my mind is entirely at

ease, so that if I should wish hereafter tO' take part in the dis-

cussion I should be glad to have the privilege. There are present

other college professors, who are entirely disinterested in these

questions, except scientifically, and they would doubtless be en-

titled to the same privilege. I was a member of this committee

No. I of the International Association, and have had my chance in

this individual committee. The chairman of the Committee, in-

stead of speaking of this as an imperfect specification, good until

it could be perfected, might have said that it is an incomplete

specification, but very good as far as it goes. When you speak of

anything as imperfect, we conceive of its having faults and objec-
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lions ; whereas, if you speak of it as being incomplete, we think

of it as being good for the present, but to have something added

to it in the future. The specification is excellent and embodies all

that could wisely be embodied in a specification at this time ; but

new matters will come up later and the specification in that respect

is incomplete. It is well to make progress in these matters as fast

as we can, and not to hesitate to act on them because we do not

yet know it all.

Mr. Trimble:—^The chairman accepts the correction. "In-

complete" is what we had in view, not "imperfect."

Mr. Webster:—I ask Prof. Johnson if he rememljers .-.ome

figures he submitted in connection with committee No. i, in re-

gard tO' what he thought should be the drop test on a loo-pcund

rail? If I remember correctly, you criticised 19 feet as the fall of

the drop, and said that theoretically it should- be abo\;t 29 or 30

feet, that brought out differences in the quality of the steel in the

heavy rail which was finished at a high temperature, as com-

pared with the quality of the steel in a lighter section, which was

finished at a low temperature. I want to know if I am correct in

these figures, becatise it has an important bearing on the struc-

ture of the heavy rails. If we can get the mills to finish rails

cold, we are going to get a better structure.

Prof. Johnson :—
^I do not remember the figures. I. only re-

member that I had under consideration these relative drops, but it

was from a theoretical standpoint. I realize that no theoretical

consideration shoiild be accepted until it Is proven practically. I

hope the Committee will investigate this matter of the relative

drops for the different weights to see that they are properly

graduated. I do not think these relative weights are properly

proportioned to the cross-section. Taking the volume as a meas-

ure of resistance to shock, the relative drops as given here are

really not properly proportioned. The heavier weights should

have much higher drops to give the same abusive action ; in other

words, to develop the same stress on the upper side or to give the

same permanent deflection to the rail in a given blow. I would
not allow the theoretical argument, however, to determine a mat-

ter of that kind, but would prefer to have actual mechanical tests

made for these various weights, and find by investigation the rela-

tive heights of the drops that would give the result. It would
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seem to me from reacliiii;' these figures, and the fact that the

weights differ by an even five pomids, it is a sort of guess, and I

still suspect it was a guess on the part of the Committee.

Mr. Webster:—I think the heights and weights are justified

in the tabulated statements in the specifications in use.

Prof. Johnson:—Are not all of these guesses? That is, you

have here an average guess and each railroad has its own particu-

lar g-uess?

Mr. ^^'ebster :—Yes. But we have not had our last guess.

I wanted you to assist in bringing out some information that could

be used to advantage, and that is why I asked the first question

of you.

Prof. Johnson:—I speak on the subject from the theoretical

side, and I think the relative heights given are in error. We ought

to make an investigation of this matter, and it was my hope that

our own committee of the International Association would have-

had an opportunity of doing that. I never had the opportuniTy of

meeting with them, and only sent in communications once in a

while. You have calculated these tests in a way which, in my
opinion, is very unequal, very much easier on the heavy sections

than it is on the light sections. The subject ought to be studied

and experimented with.

Mr. Trimble:— I think possibly we have covered that. Of

course, we had nothing before us to indicate whether they were

the exact figures used or not, but we give in our report the infor-

mation which is available, and we ask our members to adopt these

suggestions which we make and to obtain the information sug-

gested in regard to chemical composition and shrinkage and other

matters.

Prof. Johnson :—That does not quite meet the point. That

simply means that we will ultimately get a lot of miscellaneous

information, and from that miscellaneous information, we cannot

draw a wise conclusion. That is not a scientific way of attacking

the problem. This matter should be investigated scientifically at

some laboratory, where they are suitably provided with aj^paratiis,

and obtain the data there and then base specifications u])on

it. It must be made the subject of sjDecial investigation before

anything reliable can be obtained, in my opinion.
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Mr. Duncan MacPherson (Canadian Pacific) :—I should

like to ask if—^as a detail of manufacture— it is possible to saw

the rails when nearly cold. I had some loo-pound rails to lay

which were sawn with the ends of bases at right angles to axis of

rails, but the planes of the ends were not vertical, so that when
laid with bases close together, the heads were in some cases more
than one-eighth inch apart. This was no doubt due to the rails

having been sawn when too^ hot. Cannot they be sawn when
practically cool, without adding very much to the expense?

Mr. Webster:—^It is not practicable; but in England and

other places they sometimes specify that the ends shall be faced.

If you should cut them cold you would lose one of the most val-

uable checks you have in the manufacture of the steel—th-At is,

the shrinkage clause we have proposed. That is an absolute check

on the temperature at which the rails are rolled. If they are rolled

too hot, you get a large grain. The grains are soft, but the planes

of cleavages between the grains are well defined and you get a rait

that will not stand a sudden shock. If you insist on the rails

being finished cooler you will get a better structure and a better

drop test, nearer what Prof. Johnson has suggested. I thinlv the

amount of shrinkage is the most important point before us. We
are not prepared to recommend the amount of shrinkage which

should be called for, but we know that the Pennsylvania Railroad

has already obtained good results from it to date, and other roads

will do the same.

Mr. MacPherson :—With lOO-pound rails, or any others, a

variation of }i inch between length of base and head of

rail is very considerable.

Mr. Webster:—^The work can be done. The rails are not

faced after inspection. They are faced immediately after being

rolled. In this country some of the street car rails are faced ta

lengths.

Mr. G. B. Woodworth (Chicago, Milwaukee & St. Paul) :

—

There is a variation of 1-32 allowed in the rails which are re-

ceived on the St. Paul road, which is lived up to. They are sawed

hot.

Mr. MacPherson:—Cannot there be some action taken on

this clause (10) as to the maximum variation allowable between

lensfth of heads and bases ?
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President Kittredge :—Will you make a motion to that effect,

specifying the amount which you think proper?

Mr. MacPherson :—I should like to hear from someone hav-

ing accurate knowledge of details of manufacture of rails as to

what is reasonable. There is nO' use asking for what is im-

practical.

Mr. F. E. Abbott:— I should say 1-32 can be followed. As
Mr. W'oodworth has stated, they are able to^ get rails on his road

meeting that requirement. Ordinarily we do not have any trouble

in meeting the ideas of the railroad men. Occasionally there may
be a loose saw that may make a bad cutting. It is possible that such

rails could get by the inspectors and out on the road, but ordinarily

there should not be as much dift'erence as you mention. The test

is constantly made with accurate squares, and when anything gets

out over 1-32 it is by mistake or oversight.

]\Ir. MacPherson :—I move that an addition be made to

clause 10 that the maximum variation allowable between length

of bases and heads of rails be 1-32 of an inch.

Mr. Trimble :—That is accepted by the Committee.

Prof. Johnson :—It seems to me that of the same heat of

the average quality of steel, rails should be rolled in these various

sections, so that presumably you have the very same material in

these different sizes specified. Then let these rails, which pre-

sumably are of the same material, be tested for different heights

of drop, to obtain the corresponding severity of abuse. That kind of

information could not be obtained by simply gathering miscella-

neous results, because the material is not the same. It is like any

other scientific test ; it has to be specially made, and the investiga-

tion specially designed and prepared, in order to get anything

that will be valuable.

Mr. Webster:—I move that Prof. Johnson's idea be carried

out, and that the Association make arrangements to carry out such

tests as he referred to.

President Kittredge:—That will come later. There is a mo-

tion before the house to accept the report and it is being discussed.

Mr. Torrey:—It is against the rules of the Association to

recommend anything patented, but in our specifications we pro-

vide for testing the rail by a drop test and applying a check which

Mr. Dudley has patented. It is the extension of the lower part
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pi a rail, and there is some limit which must not be exceeded or

must be met.

Mr. Webster :—^The percentag"e of stretch that must be met.

That patent you refer to won't hold water. Anyone can use it.

Mr. Torrey:—Is it worth anything?

Mr. Webster:—You get the same thing in deflection; it is

another way of reading; that is all.

Mr. Torrey:— I have talked with Mr. Dudley about it, but

was afraid to say anything concerning it here, for fear of making

a fool of him as well as myself.

(On motion, the report of the Committee was adopted.)

President Kittredge :—^The next committee to be heard from

is the Committee on Iron and Steel Structures.

REPORT OF COMMITTEE No XV.—ON IRON AND
STEEL STRUCTURES.

To the Members of the American Raihvay Engineering and Maintenance-

of.-Way Association:

Your Committee on Iron and Steel Structures has attempted to cover

only a small part of the subject assigned to it. The Committee is sub-

stantially a new one, having been separated from the original Committee

on Bridges and Trestles and organized by the Board of Direction in

May last. The work is hence in a measure new to it, and the small show-

ing of results must be excused partly on this ground and partly on the

ground that the members have their time fully occupied with other duties.

The features of the subject selected for study and the sub-committees

assigned to gather information were as follows

:

First—The general practice in placing railroad bridge work under

contract : Mr. J. P. Snow, Mr. J. R. Worcester and Mr. William Michel.

Second—Specifications for rolled steel : Mr. T. L. Condron, Professor

C. L. Crandall and Mr. J. E. Greiner.

Third—Live loads, impact and unit strains : Mr. B. Douglas, Mr. O.

Bates and Mr. R. Modjeski.

The method adopted for handling the work was to have each sub-

committee compile all possible information regarding the subject assigned

to it and transmit a preliminary report, with reasons for arriving at the

conclusions reached, to the chairman; he to make duplicate copies and

transmit them to the members of the general Committee for their discus-

sion, criticism, addition or suggested amendment; the members to re-

turn their comments to the chairman, and he to send the whole mass,

with his suggestions, to the original author for revision in such shape as to

be acceptable to the whole Committee, if possible, the revision to be ap-
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proved by the whole Committee before being embodied in the final report
to the Association. It has been possible to execute a part only of this

program.

On subject No. i we beg to submit a unanimous report, as follows:

THE GENERAL PRACTICE IN PLACING RAILROAD BRIDGE
WORK UNDER CONTRACT.

This subject has been studied by the Committee for the reason that it

is one of the essential preliminaries in the work of building a bridge, and
as it is sometimes handled in a manner unsatisfactory to the builder and
perhaps to the engineer responsible for the execution of the work, it is

thoufe-ht that a full review of its different phases may be of interest to the

Association.

An endeavor has been made to obtain opinions from railroad ofrtcials

as bridge buyers, from engineers as designers, and from bridge companies
as builders, in order to reach the subject from all points of view. Replies

have been received from 86 railroads, 14 engineers (not railroad employes)

interested in the design of bridges, and 8 builders of structural work.

Considerable diversity of practice is apparent from these replies, and,

although each one's method appears to be satisfactory to them, it is evi-

dent that certain details sometimes employed are objectionable when
looked at from a different standpoint.

It is believed that a presentation of the impressions received from our

correspondence with the above parties and the conclusions reached through

our study and practice may be of use in leading to more uniform methods

and in pointing out what is undesirable in the practice of those who may
not have given the subject much close thought.

The proper business principles underlying the act of placing a bridge

under contract are the same as those applying to the purchase of other com-

modities. The buyer should be assured of getting what he wants and the

seller of getting a fair price for what he furnishes. The business is, ordi-

narily, however, different in detail from buying most of the appliances

needed in the operation and maintenance of a railroad.

A locomotive or machine may be ordered to be identical with one

already built, or may be selected from a builder's catalogue, or may be

subject to a duty test before acceptance; a building may be altered during

construction or after completion if not satisfactory, but none of these possi-

bilities apply to the buying and building of bridges, except in the rather

rare case of using standard plans. It is seldom that an exact duplicate

of an existing bridge is what is needed to properly fit a given location and

set of conditions. It remains, then, that a bridge must generally be fully

designed by someone before construction is commenced and a builder

chosen by some satisfactory process of selection to execute the work.

These considerations indicate the two principal features to be considered,

viz.

:

First. The degree of completeness of plans and specifications that the

railroad should furnish for the purpose of informing the bidders what is

wanted.
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Second. The best manner for the railroad to select the proper builder

to construct its work.

Secondary questions to be considered are:

A Shall bids be a lump sum for each job or by the pound?

B Shall bids be obtained for each structure or group wanted at one

time, or shall contracts be made for whatever may be wanted during the

season?

C Shall the work be erected by the contractor or by the railroad?

These five points are more or less interdependent and in turn are con-

trolled by other elements of the problem. As railroad administration

stands at present some roads have many bridges and some have few.

No two are organized on exactly the same lines, and very few are subject

to exactly similar conditions. The personality of the officers counts for

much in the transaction of a road's business and financial considerations

oftentimes outweigh all other factors. Hence it is evident that no hard

and fast rule can be laid down for each of our items that will apply to

all roads, but that we should aim rather to present satisfactory methods

that are broad enough to cover all ordinary conditions and point out the

objectionable features in the methods sometimes employed.

First—As to the degree of completeness of plans and speciUcations to

be furnished by the railroad.

Under this head there are three distinctive courses open

:

a Plans of more or less detail, but sufficiently full and precise to

allow the bidder to figure the weight correctly and if awarded the con-

tract to at once list the mill orders for material.

b General outline drawings showing composition of members, but no

details of joints and connections.

c A full specification with survey plan only, leaving the bidder to sub-

mit a design with his bid.

Of 72 railroads replying definitely to this phase of the inquiry, 24 roads,

covering 55,809 miles, make use of course a; 13 roads, covering 28,753

miles, use course b, and 35, covering 32,683 miles, course c. A large major-

ity of the engineers and bridge companies responding favored the making

of detail plans.

The engineer of a prominent bridge building company, in his corre-

spondence on this subject, says: "Among the various methods now in

vogue, there are two which are satisfactory. One is to furnish complete

detail drawings and specifications ; the other is to furnish specifications,

survey plans and other information, leaving it to the bidder to make his

own design. Furnishing a diagram showing composition of members only

is not so satisfactory to the bidder, as the strain or section sheet is not

a complete design. In order to obtain a close bid, it is essential to furnish

such information as will enable the bidder to figure the cost of shop work
with reasonable accuracy, which he can do only if either a complete design

is furnished to him, or if he is at liberty to follow his own practice as

regards details of construction, in which case he should make his own
section sheet. To submit a strain or section sheet only without details to
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the bidder is not very satisfactory, as it will sometimes require more time

and study to work up a good design from the same and at the same time

conform to the sections and sizes given therein, than if the bidder would
also make the strain sheet to conform to his own practice in the construc-

tion of details and connections."

It would seem to be a plain business axiom that the buyer of a bridge

should know definitely what he wants before asking for bids, and, in order

to enable bidders to make close prices, that he should furnish such draw-
ings and descriptions as will leave no uncertainty as to what he requires

either in the structure, the materials or the method of executing the work.

Under course a the degree of completeness of the plans must depend

largely upon the preferences of the engineer and the time and office facili-

ties available. Complete shop plans are preferred by some ; what may be

called engineering plans, drawn to a scale sufficiently large, say one
inch per foot, to clearly show the arrangement of all connections, pack-

ing of pins, number of rivets, thickness and shape of all fillers, division of

shop and field rivets, make-up and size of all shoes and bearings, and, in

fact, how all parts of the bridge come together and how they are fastened

together, but not complete enough for ordinary shop drawings, are pre-

ferred by others ; while still others make small scale drawings only, show-

ing no rivets, but covering the plan with notes and directions sufficient

to guide the bidder to a fairly complete understanding of all details.

If the plans are complete enough for listing the mill orders, which

must be considered the minimum requirement covered by this course, they

will show the bidder clearly what the character of the shop work will be

and enable him to compute the weight with precision. With this minimum
in view any degree of elaboration may be indulged in that the engineer

deems advisable.

If a large quantity of work is wanted when it seems probable that

prices will advance, it may be advisable to get it under contract at once

before drawings can be made. In this case a description of the work
wanted, with approximate weights, accompanied if possible by detail plans

of similar bridges, may be sent to bidders and prices obtained per pound

;

detail plans to be made later by the railroad or contractor as may be

agreed upon.

If a 'imgle bridge must be obtained in the shortest possible time, it is

probable that the best way to proceed is to invite proposals per pound, as

above described, and, while waiting for bids, to prepare plans sufficiently full

for ordering the stock, these plans to be turned over to the con-

tractor when the award is made, the material ordered by him and the

shop plans and patterns made while the stock is being rolled. These

methods require that a competent engineer be employed by the railroad to

prepare the plans. He may be a regular employe or an outside party

temporarily engaged as consulting engineer.

If course b is followed, the contractor generally works up the details

subject to the approval of the railroad officials. The opinion of the engi-

neer quoted above states the objection to this course from the con-
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tractor's point of view. His position will be appreciated by all engineers

who have had competitive plans submitted to them for comparison and
recommendation. All such know how unsatisfactory the task is ; how much
more agreeable it is to make a complete design from the start than to

patch up and alter something imperfectly worked out and perhaps badly

conceived. Why, then, should bidders be asked to take half-worked-out

schemes and complete them?

It may be claimed that this course consumes less time than a. This

is true so far as placing the contractus concerned, but the proper objective

is the completion of the bridge, and this can be reached quicker by course

a than by course b. Other things being equal, the deciding feature is

ordering the stock from the mill; and by far the quickest time can be made
between the decision of the railroad to build and the placing of mill

orders if the railroad makes scale plans of the work. If the contractor

must work out plans before he can order his stock, they must be finished

up, sent to the railroad and be examined and criticised and perhaps sent

"back and forth several times before they are safe to be used for listing

material.

It seems that course b has but little to recommend it. Economy in

the drafting room of the railroad is about all that can be claimed in its

favor, and in this feature it is surpassed by c, which can be modified so

as to be entirely satisfactory.

As written above, course c consists of furnishing "a full specification

only, leaving the bidder to submit a design with his bid." The assumed

advantages of this course are its apparent economy to the railroad and the

benefit of competitive designs from a number of bridge builders. If we
modify the clause so as to read "a full specification only" and ask for

bids by the pound and require no accompanying design, it will be wholly

satisfactory. Asking bidders to submit plans with their tenders leads to

practical difficulties of several kinds. On this point the engineer pre-

viously quoted says : "I beg to call your attention to the prevailing prac-

tice of railroad companies requiring to have strain sheets and designs sub-

mitted with bids. The demoralizing influences of this practice of requiring

bridge companies to make designs' on speculation does not seem to be suffi-

ciently appreciated by railroad engineers, they believing the bridge compa-
nies do this work gratuitously and at no expense to the railroad company.

However, a moment's reflection will prove the fallacy of this assumption.

Each bridge company employs a number of engineers, a large portion of

whose time is taken up in making strain sheets and estimates to accompany
bids, a small portion of which only develop into contracts, the work being

either let to other companies or is not let at all at the time. Suppose five

bridge companies are invited to bid a lump sum on a piece of work and

are required to submit strain sheets, etc., with their bids, in which case

five men are all doing the same work, or, in other words, the same piece of

work is done five times and four men's work and energies are wasted.

All this superfluous work has to be paid for by the bridge companies, and
increases the expense of their engineering departments, and will, there-
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fore be charged to the cost of the work. Every well-regulated bridge

company includes the cost of this work in their estimates of cost, charging

a higher price for lump sum jobs for which strain sheets and designs have

to be submitted with the bid than for jobs on which a pound price only

is required, and which puts the bridge company practically to no expense

in making a bid.

"What the writer in his capacity as head of the engineering department

of a bridge company mostly objects to is the demoralizing influence this

practice of making designs on speculation has on his subordinates, whose
duty it is to make strain sheets and designs. It is certainly discouraging

to an engineer who is conscientious and takes pride in his work to know
that over three-fourths of his work is thrown away, and less than one-

fourth only is actually going to be constructed. It has a tendency to make
these men careless and superficial, as it can hardly be expected that a man
will take the same interest in a speculative and problematical design as in a

design for an actual piece of work, more particularly as he is not allowed

enough of time to do this kind of work thoroughly. He will, therefore,

rush the work without giving it that careful consideration which he would
give to an actual piece of work. The writer has had many times occasion

to revise a design which was submitted with a bid and accepted by the

railroad company, but which did not meet his own idea of good practice."

This is from the standpoint of a contractor, but all must admit the force

of the argument. As may be seen above, nearly half of the railroads re-

sponding to our inquiries use this objectionable method of obtaining bids,

but it will be noticed that the mileage of these roads averages con-

siderably less than half that of the other two groups.

As to the two assumed advantages for this course, economy in the

railroad drafting room will be served quite as well if the bidders do not

submit plans as if they do; and the benefit of competitive designs is largely

fallacious. A prominent bridge specialist writes us in his response : "I

am well aware that the marvelous development of American bridge build-

ing has been largely due in the past to the method of competitive designs

from contractors, but that stage of evolution has now worked out its full

mission and established the design and manufacture of bridges on sound

scientific principles."

A given railroad should have some uniformity in the type of its

bridges, and certainly competition in design will not conduce to this re-

sult ; neither will it enhance excellence of detail ; and extreme economy

of m.aterial is no longer desired. It would seem that obtaining competi-

tive plans from bidders should be discouraged by the Association, unless it

be in extraordinary cases of suspension, cantilever, or arch bridges, which

are not within the scope of this report.

Unless a railroad leaves the whole matter with the contractor (which

is unwise), a competent and experienced bridge engineer should be em-

ployed to check the design and superintend the inspection. If this is done,

the single design furnished by the successful bidder after the award of

15
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the contract will be under as full control by the railroad as in the case

when sketch designs are submitted with all the bids.

These views are presented thus at length with the hope that members

of the Association can be brought to see the undesirability of furnishing

bidders with partially worked out designs, expecting the contractor to

complete them, and more particularly the serious objections to requiring

bidders to furnish designs with their bids.

Second —Th& best way to select the proper builder.

The advantages of competition are so well recognized that no argu-

ments need to be presented in its support. As to whether competition

should be obtained by advertising or by selecting a few suitable bidders,

the advantages, for railroad work, are all on the side of the latter method.

An engineer can serve his employers in no better way than in select-

ing a proper list of bidders for each class of work. If desirable, he can

encourage small local concerns by giving them a chance to bid on small

work, and he can omit them: from the list on difficitlt work. If acquainted

with the condition of the shops of different builders, he can judge if they

are fitted for special classes of work and can turn it out in a reasonable

time, and can make up his list of bidders accordingly.

A fair price can be obtained ordinarily by getting tenders from not

ewer six bidders. Only those who would be acceptable as contractors

should be asked to bid, and then the work should be let to the lowest bid-

ders without further canvass.

A—Shall bids be a lump sum for each job or by the pound?

The great majority of the responses to our inquiries on the subject

favor letting bridge work by the pound. This method satisfies the business

principle that the seller should be paid for exactly what he furnishes. It

relieves the estimator from much responsibility when working up the weight

of a bridge for the purpose of making a bid, and thereby reduces the cost

of this operation. It allows changes to be made in a design without hard-

ship to anyone, and it is the only proper basis 'for bids when a specification

only is furnished, while it is also applicable to the case when full plans are

furnished.

On the other hand, a lump sum bid allows the buyer to know exactly

what a given job will cost, and obviates disputes, which sometimes occur

when a pound price is used, as to the final and complete weight when the

bills are rendered. When the work is varied, like a draw-bridge, it is

undoubtedly the best method of fixing a price. It involves no hardship

to the bidder when the railroad furnishes full plans, but is not applicable

to those cases where a specification only is furnished. In short, it is a

business question to be decided largely by the convenience of the pur-

chaser, governed by the limitation of the cotirse pursued in obtaining bids.

The shipping weights of all parts of a bridge should be closely checked

with the plans by the engineer in any case to detect underweight if the

contract is by the lump, and to guard against excess weight if by the pound.

B^Shall bids be obtained for each structure as wanted, or shall con-

tracts be made for whatever may be wanted during a season?



THIRD ANNUAL CONVENTION. 227

If a season's requirements can be anticipated with sufficient certainty

so that reasonable descriptions can be furnished to bidders, it is good busi-

ness policy to make a contract cover the whole, for the reason that a large

tonnage of work is very attractive to bridge companies and will call out

lower prices than if cut up into smaller lots at diflferent times. Good judg-

ment, however, is needed as to the proper time to let the work. There is

an undesirable element of speculation involved unless the price per pound

is made adjustable to the market price of material at the time each bridge

is detailed, and if this is done the result is practically the same as letting

each bridge separatelj'. Blanket contracts do not give a railroad oppor-

tunity to patronize small local shops, which for business reasons may be

advisable, and for those roads which erect part of their work, but not all,

the separation of the two classes might be awkward.

Nearly all the railroads replying to our questions usually make inde-

pendent contracts for each bridge or group of bridges that can be let at

one time, and under ordinary circumstances this would seem to be the

proper course.

C—Shall the ivorli he erected by the contractor or the railroad?

This question is one of economy largely, and will depend on the

organization and custom of each road. When equipped for it and there

is sufficient work to be continuous, railroad forces can erect ordinary

bridges cheaper than can be done by contractors. If work is intermittent,

it will be expensive for railroad men to do it, for the reason that unprofit-

able work will be done in an attempt to keep the gang together between

jobs.

Repair work, however extensive, should ordinarily be done by the rail-

road, and single girder bridges can generally be put in much cheaper by the

resident force than by men from a distance ; with larger structures the case

will differ on different roads.

Fifty-seven of the 86 roads replying to our circular state that they con-

tract for the whole or part of their work erected, though 59 of the 86

erect at least the smaller bridges, and experience shows that when properly

controlled and managed erection work can be done by contractors' forces

\vith safety and with no undue delay to traffic. On the other hand, with

proper organization and equipment, it is economical and eminently satisfac-

tory to all parties to do the work with railroad forces.

In conclusion, the Committee suggest the following recommendations

for the consideration of the Association

:

First. That it is preferable for railroads to furnish detail plans of

bridge work to bidders complete enough, at least, for a precise determina-

tion of the weight of the structure and for listing the mill orders by the

successful bidder. If such drawings cannot be furnished, the alternative

should preferably be full specifications, giving directions for the detail de-

sign of the structure, accompanied by a survey plan and alT needed informa-

tion concerning the work ; the bids in this case to be by the pound and not

accompanied by a design, the detail plans to be made later by the rail-

road or contractor, as may be understood.
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Second. To invite a few parties (not always the same) to submit

bids for the work.

Third. When detail plans are furnished, to ask for a lump sum bid

or a pound price, as may be preferred by the purchaser ; but when a speci-

fication only is furnished, to invariably ask for a pound price.

Fourth. To award contracts for as large groups of bridges as can be

fully defined consistently with recommendation No. i, and when required

by circumstances to anticipate future requirements if necessary to protect

the interests of the railroad.

Fifth. That the question of erecting the work by railroad forces or

by contract should depend upon the custom, organization and equipment

of each railroad concerned.

SPECIFICATIONS FOR ROLLED STEEL.

On subject No. 2, Specifications for Rolled Steel, your Committee

has done an unusual amount of work, but has been unable to agree on

a complete recommendation to the Association. It is thought best to

present a progress report, onlj' stating the points on which there is

substantial agreement, as well as the points on which there is a difference

of opinion, with the understanding that the report is subject to probable

revision after further discussion.

The points on which there is no serious disagreement are the following.

It will be seen that they cover nearly complete specifications, with the

exception of the grade of steel to be provided for, which is the subject of

the discussion further on

:

. Process of Manufacture.

1. Steel shall be made by the open-hearth process.

Sample for Chemical Analysis.

2. In order to determine if the material conforms to the chemical
limitations prescribed below, analysis shall be made of drillings taken from
a small test ingot. When required by the inspector, check analvses shall
be made of drillings from the finished product.

Chemical Requirements.

Rivet steel : Sulphur and phosphorus each not over 0.04 per cent.
Steel for other uses. Sulphur not over 0.05 per cent.

Phosphorus in basic steel, not over 0.04 per cent, and in acid steel not
over 0.08 per cent.

^Physical Requiremen ts.

4. Rivet steel: Tensile strength between 48,000 and S6.000. minimum
yield point 26,000. minimum elongation 28 per cent, henduig test 180 de-
grees flat without fracture, whether hot or cold. (See 9.)

Fractures.

5. All fractures shall be silky. A dull or crvstalline fracture will be
considered a failure of test, and a retest required. (See 19.)

*For physical requirements for other grades than rivet steel, see paiie 232.

J
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Yield Point.

6. For the purpose of this specification, the yield ooint shall be deter-

mined by the careful observation of the drop of the beam or halt in the

gauge ot the testing machine.

Modification in Elongation for Thin and Thick Material.

7. For each increase of one-eighth inch (Vs") in thickness above
three-quarters inch (%"), a deduction of one per cent {li) shall be al-

lowed from the specified elongation, and for each decrease of one-sixteenth

inch (1-16") in thickness below five-sixteenths inch (5-16") > a deduction

of two and one-half per cent {2V2'^) shall be allowed from the specification.

Pin Steel.

8. In steel for pins the elongation required shall be five per cent {^^)
less than that specified, as determined on a test specimen cut from the

finished rolled or forged bar from which pins are to be turned, the center

of which specimen shall be one inch (i") from the surface of the bar.

Nicked Test.

9. Rivet steel, when nicked and bent 180° around a bar, equal in

diameter to the rivet rod. shall show a gradual break and a fine silky

fracture. A sudden crystalline fracture will be considered a failure of

test and a retest required. (See 19.)

10. For material other than rivet stock, more than i inch thick,

bending tests may be made on specimens from the same melts of steel,

but of less thickness. In such cases, the thickness of the bending test

specimen shall be not less, than i inch and may be planed or turned to

this thickness.

Special Tests for Steel.

11. Steel shall also be subjected to the following test : (a) A fifteenth-

.'-ixteenth-inch hole punched with center 1% inches from edge of sheared

plate must stand drifting, without cracking the metal, until diameter of

hole becomes 1^4 inches.

(b) Angles % inch and less in thickness shall open flat, and all angles

Vi inch and less in thickness shall bend shut, cold, under blow of a

hammer, without sign of fracture.

Test Specimen for Tensile Tests.

12. The standard test specimen of eight-inch (8") gauged length shall

be used to determine physical properties. The standard shape of the test

specimen for sheared plates shall be as shown by the following sketch

:

About 3 --jl
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13. For other material the test specimen may be tlic same as for

sheared plates, or it may be planed or turned parallel throughout its entire

length, and in all cases, where possible, two opposite sides of the test

specimen shall be the rolled surfaces. Rivet rounds and small rolled

bars shall be tested of full size as rolled.
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Test Specimens for Bending Test.

14. The test specimens for bending tests may be the same as for

tensile tests, except as called for in paragraph No. 11. They shall prefer-

ably be one and a half inches {iW) wide. Rivet rounds and small rolled

bars to be tested full size as rolled.

15. The bending test may be made by pressure or by blows.

Niwiber of Tests.

16. At least one tensile and one bending test shall be made for each
"variety" of material into which a melt of steel is rolled under these speci-

fications. Each of the following shall constitute a "variety:" (i) Angles
and Z-bars; (2) I-beams and channels

; (3) Universal plates
; (4) Sheared

plates; (5) Bars and rounds. Steel differing in thickness more than 25
per cent from that tested shall require separate tests.

failure of Tests.

17. If the ultimate tensile strength or yield point of any one ttst

is 1,000 or more pounds per square inch outside of the limits of these

specifications, the lot of steel from which such test was taken shall be
rejected without further testing, unless there is manifest flaw in the test

specimen.

Retests.

18. If the ultim'ate tensile strength or yield point of any one test is

below or above the prescribed limits of these specifications, by less than
1,000 pounds per square inch, two other tests may be made from the same
lot of steel represented by such test. If these two last tests are witliin

the limits of the specification the lot of steel will be accepted, otherwise
it will be rejected.

19. A retest may also be made if the elongation or character of frac-

ture of the tensile test specimen or the bending test is not in accordance
with the requirements. In case of the failure of the retest, the lot of steel

will be rejected.

Annealed Test Specimen.

20. Material which is to be used without annealing or further treat-

ment shall be tested for tensile strength in the condition in which it comes
from the rolls. For material which is to be annealed or otherwise treated
before use, a full-sized section of tensile test specimen length shall be
similarly treated before cutting the tensile test specimen therefrom.

Finish.

21. Finished material must be free from injurious seams, flaws or
cracks, and have a workmanlike finish.

Branding.

22. Every piece of steel shall be stamped with the name of the manu-
facturer or mill at which it is made and the melt number and year ; also
the class of steel. Steel for pins and forgings shall be stamped on the
ends. Rivet lacing bars and small pieces for pin plates and stiffeners may
be shipped in bundles, securely wired together, with the stamps on a metal
tag attached.

23. Each piece of steel furnished under these specificati,ons (except
rivet rods and other small rolled bars) shall, before shipment, have branded

cold upon it, by the manufacturer, this mark, ^\\ in letters two inches

high, by which the manufacturer shall denote that the material so branded
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has been tested by him in full accordance with the requirement of these
specifications, and has successfully withstood all of the tests herein pro-
vided for, and is of such quality as is hereby required. In case any piece
of steel, after having been so branded, is condemned, for any cause what-

soever, then the brand shall be defaced by a ring stamp, thus J^
INSPECTION.

Duties of Inspector.

24. The inspector representing the purchaser shall be afforded all

necessary facilities by the manufacturer to satisfy him that the material

is being made and furnished in accordance with the requirements of the

specifications. It shall be his duty to see that the system of tracing the
steel from the melt to the finished product is adequate and reliable. He
shall witness all tension tests and keep a personal record of the same,
and shall, so far as practicable, satisfy himself that all tests are carried out
in a bona fide manner. In cases of failure of tensile or bending tests

he shall require satisfactory evidence that the material condemned thereby

is not, through negligence or for other reasons, shipped on contracts gov-
erned by these specifications.

Rolling Orders.

25. The manufacturer shall furnish the inspector, daily, if required,

a correct list of all the steel rolled, on orders subject to his inspection,

from every melt as rolled, indicating on this list from what pieces tests

have been or will be prepared. The inspector shall satisfy himself that

suflficient tests have been provided for, and after the tests have been made,
he shall notify the manufacturer what material has been successfully tested

and what, if any, has failed upon tests.

Certified Shipping Bills.

26. The manufacturer shall also furnish the inspector duplicate copies

of the shipping bills or detailed lists, giving melt numbers of the

material loaded for shipment on orders subject to his inspection, and
after the inspector has checked these with his records of tests and
accepted material, he shall sign both copies and return one copy to the

manufacturer and shall send the other copy to the railroad company he

represents. If these shipping bills do not check with the inspector's

records of tests and accepted material, he shall not sign them, and the

shipment shall not go forward until the difference is rectified.

27. No material shall be paid for by the railroad company until

the bill of shipment is checked and approved by the inspector.

Surface Inspection.

28. The inspector shall have the right to make a surface inspection

of any and all material under these specifications, and, when he so

elects, the necessary facilities shall be afforded to him by the manufacturer.
Whether the inspector makes a surface inspection of the material at the

mill or not, .no material having any injurious flaws will knowingly be

allowed to become a part of any bridge or other structure, and in case

of the discovery of any defective material shipped from the mills it

will be condenmed at bridge site, and will not be paid for, and it will

have to be replaced by the manufacturer without additional expense to

the railroad company for material, workmanship, or other charges.
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ALLOWABLE VARIATION IN WEIGHT.

Variation in Weight.

29. The variation in cross-section or weight of each piece of steel

of more than 2V2 per cent from that specified will be sufficient cause for

rejection, except in the case of sheared plates, which will be covered by
the following permissible variations, which are to apply to single plates

:

30. Plates twelve and one-half pounds per square foot or heavier,

when ordered to weight, shall not vary more than 2V2 per cent above or

2V2 per cent below the theoretical weight.

31. Plates under twelve and one-half pounds per square foot, when
ordered to weight, shall not vary more than the following:

32. Up to 75 inches wide, 2V2 per cent above or 2% per cent below
the theoretical weight.

23. Seventy-five inches and over, 5 per cent above or 5 per cent

below the theoretical weight.

34. For all plates ordered to gauge, there will be permitted an
excess of weight over that corresponding to the dimensions on the order
equal in amount to that specified in the following table

:

TABLE FOR ALLOWANCES FOR OVERWEIGHT FOR RECTANGULAR PLATES WHEN
ORDERED TO GAUGE.

35. The weight of one cubic inch of rolled steel is assumed to be

0.2833 pound. Plate one-fourth inch and over in thickness.
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A summary of the arguments advanced is here attempted with the

hope that the members of the Association will discuss the matter fully so

that succeeding Committees on this subject may have the advantage of

the information so obtained.

A. On the important subject of range of ultimate strength for fram-

ing materials two radically different schemes have been put forward,

viz. : First—A single grade to be called structural steel with ultimate

strength between SS,ooo and 65,000 pounds, one member preferring 57,000

to 66,000.

Second—Two grades, soft steel and medium steel, the former to be

between 51,000 and 59,000, and the latter between 61,000 and 69,000.

The advocates of the single-grade scheme claim that the range pro-

posed covers the most desirable class of steel for ordinary structures,

built by common shop methods ; that it is safe to use without reaming ajid

planing, if so desired, but is improved by reaming arid planing to the

same extent that harder metal is; and that if the two-grade scheme is

adopted with a zone of difference between, the harder grade will necessi-

tate reaming and planing under all circumstances and the softer grade

will be unnecessarily low for any purpose ; while the most desirable steel

(i. e., 60,000 pounds ult), which is the average of the single-grade

scheme and presumably the most desirable, will be shunned as much as

possible by manufacturers on account of its being barred out of either

grade. In other words, if the proposed two-grade scheme is adopted and

manufacturers conform their practice to it that it will be difficult to

obtain the grade of steel which they consider most desirable.

The grade of steel recommended at the last meeting of the European
Railway Congress for the class of work here considered has a mean
ultimate strength of about S7,ooo pounds per inch.

For very large structures, where the dead load is a controlling factor

in the design, a special grade of material is necessary, which cannot be

provided for in a uniform specification, as it might require not only a

difference in ultimate strength, but also in various other properties.

On the other hand, the advocates of the two-grade scheme contend

that it is difficult to get material as hard as is desirable to use with

reaming and planing, unless a zone of difference is introduced, which
unavoidably carries the soft grade into quite low steel.

They state that there is no reason from the user's point of view for

the two grades merging into each other as now obtains in most specifica-

tions. That when so merging together the manufacturers endeavor to

reduce their melts to a point where the ultimate strength will be as near

as possible on the division line between the two grades, with the result

that the product is neither especially soft nor especially strong. That
the manufacturers in endeavoring to make this "common ground" steel

cover both grades force inspectors to continually test material a little

too hard for soft steel or a little too soft for medium steel requirements

and that if two distinct grades with a zone of difference between is
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established by the Association it will tend to induce manufacturers to

develop two classes and will do a great deal towards eliminating the

trouble that now confronts engineers and inspectors in obtaining the

grade of steel required, and believing that steel of 68,000 or 70,000 pounds

ultimate strength may be safely used when reamed, they are unwilling

to join in recommending 65,000 pounds as the maximum upper limit.

On this question the Committee stands four in favor of the single

grade and five in favor of the two-grade scheme.

A schedule is appended containing replies to a circular issued by the

Secretary of the Association from seventeen railroads, seven steel manu-
facturers, seven officers of universities giving engineering education, and

nine consulting engineers. This schedule shows the practice and prefer-

ences of those replying as to chemical requirements and ultimate tensile

strength.

B. On the question of fixed or variable limits for yield point and

elongation the Committee is divided. It is rational to make both of

these factors ratios of the ultimate. The object in adopting fixed limits

is to facilitate checking inspection reports, but it would seem that with

properly prepared tables the labor involved by using ratios would not be

more than the advantage gained would warrant. One-half the ultimate

is a very common requirement for yield point, but 55 per cent is desired

by some, and is no hardship to manufacturers.

If a fixed minimum is specified for elongation it must be a figure that

is reasonable for the upper limit of the grade and will be practically no

guide at all near the lower .limit. A table prepared on a sliding scale for

each 2,500 pounds variation of ultimate strength would be very compact

and sufficiently precise for practical purposes.

C. As to the reduction of area : This requirement is not generally

included in recent specifications. It is undoubtedly a measure of the

ductility of the metal, but shows this property only after the elastic limit

has been long passed and, as expressed by one engineer, simply shows

what the metal does in its last gasp. The majority of the Committee are

in favor of omitting it.

LIVE LOAD, IMPACT AND UNIT STRAINS.

On subject No. 3 the Committee has nothing ready to submit to the

Association.

It is to be regretted that we cannot present more of value to the

Association. Our members are busy men, and there has not been sufficient

time since the organization of the Committee to properly discuss the im-

portant features brought forward by our study of the subject. It is

thought to be better to lay the matter before he Association in an incom-

plete state as above rather than to recommend a line of action that quite

likely would need radical change before another annua! meeting.
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In conclusion, the thanks of the Committee are tendered to all those,

whether members of the Association or other parties, who have favored

us so freely with replies, often at considerable length, to our letters and

circulars of inquiry.
Respectfully submitted,

J. P. Snow, Boston & Maine R. R., Boston, Chairman;
B. Douglas, Mich. Cen. R. R., Detroit, Vice-Chairman;

J. E. Greiner, Baltimore & Ohio R. R., Baltimore, Md.

;

J. R. Worcester, Con. Eng., Boston, Mass.

;

T. L. CoNbRON, Con. Eng., Chicago

;

R. MoDjESKi, Con. Eng., Chicago

;

Onward Bates, Con. Eng., Chicago

;

C. L. Crandall, Cornell Univ., Ithaca, N. Y.

;

Wm. Michel, Hocking Valley, Columbus, O.
Committee.

Mr. B. Douglas ( Michigan' Central) :—Tlie Committee has

done considerable work on the question of the best method of

letting contracts, etc., and has come to some definite conclusions

to be recommended to the Association. On the question of live

loads, impact, unit stresses, considerable work has been done,

and a good deal oi data collected, but that is hardly in shape to

miake it worth while for the Association to take up its time in dis-

cussing it, and it has not been presented. On the matter of speci-

fications for rolled steel, a good deal O'f work has been done, and

the larger part of the specifications has been drawn up and is ac-

ceptable to the Committee. This is given on pages 9 to 13 of the

report. On the question of the best grade of steel to be adopted,-

however, the Committee is very radically divided. Five members

are inclined to prefer two grades of steel, one averaging 55,000

pounds, to- be used wiithout reaming, and another of the aver-

age strength of 65,000 po'unds, which is tO' be reamed. The range

of ultimate strength is 4,000 pounds above and below the mean,

which leaves an intermediate zone of 2,000 pounds, 59,000 to 61,-

000 pounds, which would not be accepted in either class, forcing

the manufacturers to make two grades of steel instead of doing

as they now do, make one grade and call part of it soft and part

of it medium.

Now, the recommendations given we would like to have acted

on by the Association. The specifications are hardl}- complete

enough, although we would be very glad indeed to have a dis-

cussion bv members of the Association.
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(Mr. Douglas, the vice-chairman, then read the following

paper prepared by Mr. Snow:)

Mr. J. P. Snow (Boston & Maine) :—The work of the Com-
mittee has been more productive of labor than of results. On
the subject of contracting for bridge work it is hoped that what

is presented will have interest tO' those of our members who are

buyers and sellers of bridges. On specifications for material, Mr.

Condron and his committee have done yeoman service with the

result of opening up a very interesting field of discussion. On
the matter of live loads for bridges, Mr. Douglas and his co-

workers have investigated the probable maximum weight of loco-

motives and the probable maximum weight per lineal foot of cars

employed in various kinds of traffic, and while they have nothing

ready to present as a report to the Association, they are satisfied

that economy in operation demands the use of consolidation en-

gines having from 20,000 to 25,000 pounds on each driving wheel

for roads with any considerable traffic. A statement showing the

recent rapid increase in the weight and capacity of rolling stock

is also being prepared.

The important part of the report is the portion on which no
agreement has been reached, to-wit, the class of steel to be used in

our bridges. On this question the Committee have unanimously

agreed to disagree, and the disagreement is quite radical, four

of the nine members advocating a single grade, with average

ultimate strength of 60,000 pounds, while five of the members

advocate two grades with a gap between, the gap covering ma-

terial from 59,000 to 61,000 pounds ultimate. The arguments ad-

vanced in favor of these two positions are given briefly in the

report.

It will be seen that these two schemes are quite antagonistic.

Unlike two rival schemes for coal handling or freight yard design,

both cannot be recommended and users advised to take their

choice. Practical commercial considerations demand that one

scheme only be adopted. It is possible, of course, for an engineer

to demand a certain grade of steel unlike the usual output and get

it ; but it involves great trouble to manufacturers, great care and

watchfulness on the part of the inspectors, delay in delivery and

some uncertainty in the result. It is not businesslike to use for

ordinary structures material that differs greatly from that used
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by others for the same class of work. Manufacturers produce

the grade of goods demanded by the market. Special orders cause

trouble and delay. If the general demand is for a single grade

of steel with an average of 60,000 pounds, billets of as near that

strength as possible will be rolled and parties wanting quite high

or very low steel will be greatly handicapped in getting their

supplies promptly. On the other hand, if two grades with a gap

between are called for by the majority of users, billets of an aver-

age grade will be scarce and manufacturers will be reluctant to

produce them, as it will break up their routine and confuse their

men and methods. Hence we see that for prompt deliveries and

smooth working of producing plants, one scheme only should be

countenanced. From the users point of view proper bridges can

be built from any of the material proposed in the report, if the

designs and workmanship are right. It seems to me that greater

simplicity and uniformity and hence certainty of result will be

attained, if a single grade is adopted than if two grades are

attempted.

The great bulk of the bridges built in this country are sub-

jected essentially to the same class of service. Some are loaded

heavier than others and carry more trains per day, but the design

and not the class of material should take care of these differences.

There is no valid reason why different designers should require

dift'erent classes of material from which to build these structures.

Personal idiosyncrasies should not be allowed to outweigh the

advantages to be derived from uniform practice. The figures

given on the schedule attached to the report show a jumble of

small variations of ultimate strength requirements that are cer-

tainly without systematic basis and, I venture to say, were adopted

without a very clear knowledge of the reason why. An expression

of opinion by our Association after careful study of the question

will have great weight in reducing these vagaries.

As to other features of the specifications :—The tests for

rivet stock do not seem to be severe enough to develop poor ma-

terial. A round bar will bend 180 degrees successfully when a

rectangular section of the same material may not, hence the simple

bending test prescribed in paragraph 4 is no test at all for rivet

steel. It is a fair test for iron. If slightly nicked it should bend

successfully around a bar of its own diameter without fracture.
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Stock for hand driving should bend flat when shghtly nicked

with but sHght fracture. At the risk of repeating what I said a

year ago, I wish to make a plea for softer material for hand-driven

rivets. Field rivets must be soft or they cannot be closed down.

In the endeavor to soften them, men are bound to overheat them,

and as the injurious effects of overheating increase rapidly with

the hardness, it behooves us to use quite soft steel to reduce this

risk as much as possible. I cannot understand why the Interna-

tional Association for Testing Materials should specify a softer

material for boiler rivets than for hand-driven rivets in bridges.

I think that we should recommend a material for hand driving

that is as soft at least as the "extra soft" of Bulletin No. lo of the

International Association.

Regarding chemical requirements, it might be well to pre-

scribe a minimum content of manganese where 0.04 per cent phos-

phorus is required in rivet steel. With such low reduction there

may be danger of too much oxygen if the manganese is too low.

In the allowed variations in weight of plates it may be best to

modify the allowances for plates over 100 inches wide to corres-

pond with the scheme adopted by the American section of the

International Association at its last annual meeting.

President Kittredge:—The report of the Committee is now
before you for discussion.

Air. T. L. Condron :—In order to get this matter started, I

wish to supplement what has been said by Mr. Douglas and Mr.

Snow. To go into the history of the work of this Committee just

a little, the sub-committee on specifications drew up a speci-

fication that recommended one grade of steel, which grade is

shown in the last column of the diagram accompanying this

report. This was submitted to the entire Committee, which

numbers nine members, and raised on the part of several members

very strenuous objections. The objections were sent to me by the

chairman of the Committee. I was very fully impressed with the

objections, because they were well raised and were well supported

by argument, and in order to facilitate matters and get things go-

ing rapidly, I got together the members of this Committee who are

resident in Chicago and a modification of the first rec-

ommendation was submitted to the general Committee, which

modification is embodied in the column next to the last column.
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and there our troubles, if they did not begin, increased. The
arguments in favor of one grade and those in favor of two grades

are presented in the body of the report. (See page 234.)

These arguments present the matter very clearly. The users

of medium steel do not see why they should rule out what they

believe to be a very excellent grade of steel between 65,000 and

70,000 pounds, if it is to be reamed, by placing the upper limit

at 65,000 pounds. Mr. Snow, in his discussion, which has been

read to you, makes the statement that the same class of service

is required of practically all of our bridges that are built, which

is true ; but the point that this Committee would raise is that

structures are built in two radically different ways by different

railroad companies. A large percentage of the railroads entering

Oiicagc, and our Western roads, are having their bridge material

reamed : the tonnage of reamed work is constantly increasing and

is a considerable proportion of the tonnage for our Western roads.

On the other hand, I am informed that the Eastern roads have not

come to this reaming so generally, Mr. Schneider, of the American

Bridge Company, being my authority for that statement. Of the

two classes of structure, one is the class of structure where the

material is punched and not reamed, and the other a class of

structure where the material is punched and reamed, and the ad-

vocates of the two classes of steel are those who' believe in punch-

ing and reaming together, and believe they can use a higher unit

of strength where the material is punched and reamed, and they

do not see why they should limit their working stresses to such a

low point as is necessary for steel of 55,000 pounds ultimate

strength, permissible for work that is simply punched. That is the

gist of the whole argument, and the reason why some of this

Committee have declined to agree on 55,000 to 65,000 pounds.

Mr. D. W. Lum (Southern Railway) :—Is it proposed to

ream 60,000 to 65,000 pounds steel?

Mr. Condron :—I might say those who have favored the so-

called medium steel in the discussions in the Committee have

done so on the theory that that steel when used in bridges should

be reamed.

Mr. Lum:—Less than five-eighths?

Mr. Condron:—Yes. There are two points—the reaming

not only benefits the steel by removing some of the injured ma-
le
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terial, but it materially benefits the structure in that you are more
nearly able to develop the real strength of the entire section. The
question of how much reaming or how little reaming is not con-

sidered in specifications for material, and I think the trouble here

has been that we have attempted to present a specification for ma-
terial, not coupling it with a specification for workmanship, and
that the two* must go together.

Mr. C. S. Churchill (Norfolk & Western) :—As the Eastern

roads have been quoted, I would state that our specifications have

been used for some years for the double purpose of acquiring both

medium and soft steel structures, but whenever soft steel struc-

tures are secured it is under the unit loads given for iron, and, of

course, not requiring any reaming. On the other hand, if a bridge

company can more readily secure a medium steel, then they submit

a plan calling for medium steel in the structure, and it comes

under the medium steel portion of our specifications, so that the

two go together, the work and the specifications of material.

Mr. Douglas :—I would like to read a. letter from Mr.

Schneider, of the American Bridge Company, which was handed

to me as a member of the Committee.

"To the Chairman:—I have just read your very valuable and ex-

haustive report on Iron and Steel Structures, and fully agree with your

recommendations, except that I do not think specifying the limit of sul-

phur in steel is of any importance, as sulphur has the efifect of making

material red short, which is decidedly objectionable to the rolling mill, and

we, therefore, may depend upon the mill to see that the percentage of

sulphur is properly reduced for their purpose.

"In reference to the points upon which the Committee have not been

able to agree

:

"(a) The range of ultimate strength and the factors depending upon

it. It is my opinion, in order to make your specification acceptable to

engineers who are not experts on steel, as well as to the manufacturers, it

would be desirable to specify only one grade of steel for ordinary structures,

to be called 'structural steel,' for which I would recommend the same
grade of steel as that recommended by the minority of your Committee.

"If the recommendation of the majority of the Committee should be

adopted, namely, to use two grades of steel, your specification will lose

a great deal of its usefulness, as those engineers who are not experts on
steel or other users of steel would be in doubt as to which kind of steel

would be the best to specify, and in most cases would probably make a

compromise and use a grade of steel between the two grades recommended.
"Standard specifications for structural steel have been adopted by

engineers in several other countries, and have become universal standards
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for those countries, and 1 have no doubt if your Committee can agree on

one grade of steel for structural purposes and embody the same in a

specification, it would be universally adopted, not only by engineers, but

also by other users of steel, as well as the manufacturers. I, for my part,

would be willing to accept your specification and make the same the

standard of the bridge company with which I am associated. I think it

is very important that in this matter the engineers should take the lead,

but make your specification practical and also acceptable to the manufac-

turers. If the manufacturers will confine themselves to one grade of

steel, we will not only be able to obtain a better and more uniform

product than at the present time, but it will also enable the manufacturer

to keep the ingots and blooms of that one grade of steel in stock and

supply orders for short delivery, which is sometimes of the utmost im-

portance to the purchaser.

"Steel has been used for structural work for about twenty-five years

and has passed the experimental stage, and, by this time, after years

of experimenting, we ought to be in a position to say what kind of steel

is best suited for ordinary structures. If this matter is not settled in a

satisfactory and practical manner by the engineers, the manufacturers will

probably combine and make their own specification for structural steel,

which will be the 'commercial steel' sold at market prices. Any other

grade of steel would be "special steel,' for which an extra price would be

charged."
C. C. SCHNEIDER.

President Kittredge:—We would like to hear further dis-

cussion on this report. The Association ought to do something

to help the Committee out on this one particular point where they

seem to be at variance, and it should be discussed fully, if you

do not care to discuss the remaining portions of the report.

Mr. Lum:—Did the five members of the Committee, who
advocated the two grades of steel, say whether they want to ream

the higher grade? I haven't read the report, whether they recom-

mend reaming the higher grade.

Mr. Condron:—The report covers material only.

Mr. Lum :—I do not think you can settle that matter, unless

you do consider the question of reaming.

]\Ir. Douglas:—Still, I think, Mr. Lum, those who advocate

the two grades of steel had in mind punching without reaming

the soft steel, and reaming the medium steel.

Mr. Lum:—There are many specifications in the United

States using 62,000 to 68,000 pounds steel and not reaming any-

thing under five-eighths.
;
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Mr. Douglas :—I think reaming was intended by the mem-
bers advocating the two grades of steel ; is not that so, Mr. Con-

dron ?

Mr. Condron :—Reaming was certainly in the minds of the

members who were advocating the two grades of steel. As
I have said, I think the trouble has been our attempting to agree

upon a specification for material not coupled with a specification

covering the work to be done upon that material. Personally,

I would not be in favor of steel of 62,000 to 68,000 pounds that

you speak of, or 60,000 to 68,000 pounds for bridge work, un-

reamed, less than five-eighths of an inch thick. I would not favor

that grade of steel, because I believe' that the cheapest way to

buy steel to-day is to ream it. The additional cost to the railroad

company of reaming on bridge work is something imder 4 per

cent. It only affects the cost of shop work, it does not affect

freight, it does not affect the cost of raw material, it does not in-

crease the cost of the erection ; in fact, it reduces the cost of

erection. Therefore, if you are paying 4 per cent to have the

metal in your bridges reamed, and, in the opinion of some—and

I am one of them;—the metal is worth 10 per cent more in dollars

reamed, and you get 10 per cent for 4 per cent—with that con-

viction in my mind, I do not see how anyone can want to use steel

60,000 to 68,000 unreamed. I do not advocate reaming of unim-

portant details, such as occur in a great many structures, and

where you do not gain anything, where you are simply tying

things together, but the idea all the Committee, I believe, have

expressed is in favor of reaming.

Mr. Lum :-^You refer to Mr. Schneider's letter : his latest

specification of the American Bridge Company calls for 60.000 to

68,000, or perhaps 62,000, pounds.

IVTr. Condron :—60,000 to 70,000.

Mr. Lum :—And he reams only five-eighths and over?

Mr. Condron :—That is, unless the other man specifies it.

Mr. Lum :—That is his latest specification, although I agree

with you. I think it should be reamed throughout, anything

over 62,000 pounds.

Mr. W. R. Webster:— If, in the opinion of the Committee,

steel from 60,000 to 68,000 is not injured more in punching and

shearing than the softer steel of 52,000 to 60.000—take that as a
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starter. Last year there was some discussion about using- a bend-

ing test with sheared edges, which is not called for in the sug-

gested specifications. I do not know whether the Committee made
any test to satisfy themselves how much steel was injured by
punching and shearing, but I think many members present do not

realize the amount of injury that is done to material by punching
and shearing, and you are going ahead with it in the dark when
you advocate indiscriminately the use of steel of over 60,000 with-

out reaming, so I would like to ask the Committee what their

opinion is about the amount of injury done to the two gcades of

steel under discussion.

Mr. Douglas:—The Committee, as far as I know, thinks

that steel over 60,000 pounds ultimate would be more injured by
punching and shearing than less than 60,000 ultimate strength.

I do not know that we know positively how much ; I am pretty

sure that we do not. In regard to the bending tests spoken of,

that was left out of these printed specifications, because we had

not all agreed to it.

]\fr. Webster:—The reason I asked was, that it would have

given a great deal of valuable information. Now, you admit that

steel over 60,000 is injured more than steel under 60,000. We
have for years used steel from 52,000 to 60,000 in ultimate

strength, and 60,000 to 68,000. There is no reason why those

two grades of steel cannot be used. Parties who desire to use

material practically the same as iron can use the lower grade of

steel, as has been done successfully, and those who desire to use

a higher grade of steel without reaming, depending on the drift

test to show the quality of the steel, as Mr. Cooper and some other

engineers do, can use a higher grade of steel, and it will make no

confusion. I think if your Committee had been called together

and discussed tTiis matter it would not have taken you half an hour

to have arrived at a conclusion. There is nothing in it that need

give division of opinion.

Mr. Douglas:—The objection 1 have to the two classes is

that the separation is too great between the ultimates of the two
grades of steel-;—the reamed and the punched steel. Personally,

I think a little stronger steel than is recommended for the single

grade would be better for reamed work, and a little softer steel

would be better for punched work, but I accepted that as a sort
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of compromise measure. I do not myself see any such great ob-

jection to the present practice of having- two steels, one soft and

the other medium, which meet on a line or even overlap.

Mr. Webster :—I agree with you. The way to reach it is to

make a leeway of 10,000 pounds instead of 8,000—60,000 to 70,-

000 and 50,000 to 60,000. There you have a little softer steel for

work to be used without reaming, but to put in division of 2,000

or 4,000 pounds, that is not fit for either one or the other, is not

businesslike.

Mr. Douglas :—I agree with Mr. Webster. In fact, I did not

see any real objection to having the two grades overlap, and

1 would prefer for punched work 54,000 to 62,000, and for reamed

work steel having a lower limit, which is less than 62,000.

Mr. Webster:—I misunderstood you. I thought you wanted

harder steel for reaming, and softer steel without reaming.

Mr. Douglas :—I do like a little harder steel for reamed

than for punched work, but I do not see why the lower limit for

reamed work should not be lower than the upper limit for

punched work.

Mr. Webster :—There is no reason, and it has been used suc-

cessfully for years here, without making any confusion.

Mr. Lum:—Is it not a fact, that where we call for medium
steel, which is supposed to range from 62,000 to 68,000, we are

very apt to receive metal ranging from 62,000 to 63,000, or say

practically 63,000 pounds ? The unit stress for the medium steel

would be based on an ultimate strength of about 65,000, or an aver-

age between 62,000 and 68,000 ; whereas the general output is

miuch nearer 63,000 pounds. I simply mention this, because if we
use soft steel, unreamed, and medium steel, reamed, with different

unit stresses, there is apt tO' be more dift'erence in the unit stresses

than in the ultimate strength. There are many who use medium
steel, without reaming, for thicknesses less than ^^-incli.

Mr. Webster :—I think you will find the reason why steel of

from 60,000 to 70,000 is near the lower limit of ultimate strength

is, that you call for very high stretch on that steel ; the elongation

is pretty nearly the upper limit, and the allowance is not always

made for thickness of material or the shape of the test piece from
which the test is to be made, and the mills keep down near the

lower limit—it would be well for the Committee to consider that
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matter. I don't tliink the idea of the mill making one lot of steel

and giving it to one customer as soft steel, and to another cus-

tomer as medium steel, has the importance that is attached to it.

Mr. Condron :—If you will look at the diagram that I have

referred to before, you will find that in the first column have been

shown graphically the physical requirements of the so-called man-

ufacturers' specifications, that this overlap between soft and me-

dium steel covers a range of 2,000 pounds. A year ago this Com-
mittee came before the Association with a suggested specification

which is shown in the next column, the two grades of steel meet-

ing at 60,000, but not overlapping. Now, Mr. Lum has spoken of

the average of our medium steel tests being about 63,000 pounds.

The fact of the matter, as near as I can arrive at it from observa-

tion, is that with this overlap between soft and medium steel, the

manufacturers naturally endeavor, as near as possible, to make all

of their steel fit into that very narrow limit of 2,000, and they suc-

ceed very well. All of the steel that is manufactured does not

fit into that 2,000-pound limit, but the great majority of the tests

that are made come very close to fitting in there. So, if you want to

call the steel that is manufactured to-day soft, you are privileged

to do so ; if you want to call it medium, you are privileged to do

so, and the manufacturer does not lose any sleep over what you

call it.

A few years ago one of our engineers, on one of the large

Western roads, noticed the very thing Mr. Lum spoke of—that

his tests were all down to the bottom end—and he put a clause in

his specifications which he thought would cure it. He said

:

"The average tests of the steel shall be 64,000 pounds." I was his

inspector, and one day I said : "'How am I going to figure that

average—on one day's work, or on one carload, or on one bridge,

or on a month ?" "Well," he said, "you are the inspector, and I

expect you to look after that. What are you doing?" I said:

"I am disregarding it." That is why these two limits are sug-

gested. I am free to say I am not a hearty advocate of these two
limits, with a gap between them, though I am one of the signers of

that part of the report. I am not willing to advocate a lower limit

of 55,000 pounds for reamed work. I still like the specification

that was suggested here a year ago, with 2,000 pounds range for

retest. I believe it is the best specification, and I do not see any
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objection to the 2,000 poiinds' range for retest instead of 1,000

pounds, which has been agreed on in the report of the Committee

now. But, every committee has to give and take a little to get a

report in at all, and it is the general sense of the Committee

that should be presented. The lap of grades in the manufactur-

ers' standard specification is responsible for only one grade of steel

being manufactured to-day. There is very little of the steel in

the upper range of the medium, or the lower range of the ultimate,

and therefore those who favor 55,000 to 65,000 pounds steel say

the manufacturers are only giving us one thing. "Let us take

that; don't let us do anything else." And I might say now any

specification that is put out in this country to-day for steel that is

dififerent from the manufacturers' specifications will have no
weight whatever, in my opinion, unless it is supported by a very

large number of users whose tonnage represents so much that the

mills will gladly agree to it and gladly fill it ; but no one engineer

can specify anything that is a little different from the manufac-

turers' specifications that he does not get a letter from the United

States Steel Corporation or one of its branches, saying : "We no-

tice this clause in your specifications. Will you kindly remove it

before we begin to make your steel ?" And we have all removed
them—it is all off.

And, another thing, this is not a good time to put anything

new in specifications—it is a mighty good time to talk about it ; but

there will co'me a time wh'en the mill capacity of this country will

be very much nearer the demands of steel, and then we can get

what we want, and we had better get ready for that time ; but at

the present time you cannot get what you want, even if you say, "I

will take it out of stock."

Mr. Lum :—I would like to ask the Committee's opinion on

drift tests—whether they find any trouble in having them made.

Mr. Condron :—I have been in mills that turned out consid-

erable tonnage, and had specifications in my hands calling for

drift tests. They said : "Well, have you got anything to make

them with?" I said: "No; it is called for that the manufactur-

ers shall furnish all the apparatus for testing." "Well, we have a

punch over here
;
you can go over back of the roll-turnmg shop, or

go some other way, three-quarters of a mile off ; we have a punch

over there. You take the specimens over there and get them
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punched, and we are perfectly willing to make the drift test."

Sometimes they send them over and a new inspector usually gets

a lot of them, and after he has been inspecting a while, and none

of them ever fail, he does not get so many. With the ordinary

grade of steel that 1 have had to deal with—most of my personal

experience has been in the plate mills in this city—we have had

no trouble with the drift tests. It is a good test and is a valuable

test, and it was inserted here at the suggestion of two members
of the Committee, so that in case of dispute or in case of some
steel that the inspector still wanted to satisfy himself about, it

was very well to have something to fall back on—not necessarily a

thing that would be used for every occasion. About the bend

test on rivets, Mr. Snow apparently, in writing, overlooked one

paragraph in the specifications which is very important. He says

paragraph 4 is no adequate test of rivets. We grant that ; but

he overlooked the fact that there is at the end of paragraph 4—it

says, see paragraph 9, and 9 says : "Rivet steel, when nicked and

bent 180 degrees around a bar, equal in diameter to the rivet rod,

shall show a gradual break, and a fine, silky fracture. A sudden

crystalline fracture will be considered a failure of test, and a

retest required." And I believe everyone who is familiar with

rivets will grant that that is a very excellent and very useful test

to make of rivet stock, and it means a good deal, and usually

an engineer would rather have that than any other test.

Mr. Webster :—I would like to ask in regard to the drift test

whether it is not more difficult in giving a drift test on steel of

68,000 and 70,000 tensile strength, than on steel nearer the lower

limit, and if that is not another reason why the manufacturers

have a tendency to get the steel low, because steel of 60,000 to

68,000, as often specified, can be used without reaming, provided

it meets this drifting test?

Mr. Condron :—Naturally, the drift test is more difficult, but

the usual specifications do not call for the same severity of drift

lest on that grade of steel as is called for on softer grades of

steel, and the drifting test that is commonly provided for medium
steel generally I find no trouble within the medium steel, and it

has been my experience to have a specification in hand, on which

a very heavy tonnage vras delivered, the minimum ultimate

strength of which was in the neighborhood of 63,000 pounds, and
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it ranged from 63,000 and some hundred, to 72,000—it was a

foreign specification. I was very much surprised at the invariably

good results we got on the tests of that steel, and it was not an

unusual thing for us to have tests of that steel that ran clear up

to 73,000 pounds, and the rejections on that lot of steel were al-

most invariably because the ultimate strength was too low.

Another thing that is of interest on this question of high-

carbon steel : At a meeting something over a year ago of the

International Association for Testing Materials, in New York
City, at which Mr. Webster was present, he will remember

that the representative of the Carnegie Company made the

statement that they had furnished to the Pennsylvania Rail-

road Company a great many thousand'—I do not attempt to

remember the number—of axles on their newer specifications for

axles, and the tensile strength of that steel was nearer 80,000

pounds ultimate than anything else. It was above 70,000, and

while the Pennsylvania Company had had repeated failures of

lower-carbon steel axles up to that time, a year ago last fall, there

had not been a single failure of those 80,000-pound axles recorded.

Dr. Dudley of the Pennsylvania Railroad Company was
present at the meeting when that statement was made, and sanc-

tioned it as being correct. An axle is a thing that gets the most

severe punishment in service, by the continual reversal of stresses

in it. It is not punched, but it gets a very severe usage. The
question is, are we not unduly frightened about having a little

more tensile strength in our steel ; and it rhay be in a few years we
will consider that the poorest article we can use is steel under

60,000 pounds ultimate strength. I believe that is what we will

find out. Not that we have got tO' stay under 60,000 pounds to be

safe, but that we have got to go above 60,000 to be safe, and that

we must ream our holes.

Mr. Lum :—If the drift test is satisfactory, and averages

from 35 to 50 per cent enlargement of the hole without apparent

damage to the metal, does it appear necessary to ream? Does not

the drift test indicate that such metal does not need reaming ; ex-

cept, of course, for field connections ?

Mr. Webster:—The drift test is one of the most deceiving"

tests we have. It depends altogether on the angle of the drift. I

can take a blunt drift, almost 45 degrees on each side, drift it

into the piece and upset the metal, and then take a sharper drift
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and go in and expand that hole, whereas, if I take a drift on a

smaller taper, it will break it. If this Committee is going to ad-

vocate a drift test, they should specify the drifts tliat are to be

used—the taper of the drift ; then you will get some valuable in-

formation. As to taking this drift test on a steel 60,000 to 68,-

000 and depending on that, whether it shall be reamed or not

reamed, feeling that you are absolutely secure when it meets that

drift test, you are not going in the right direction. It is a good

test, if properly made ; but the thing is to avoid improper drifts

being used—drifts that will, first of all, upset the metal, and then

gradually work it out.

President Kittredge:—'There is a consulting engineer in pri-

vate practice in Chicago who is present with us, who is not a

member of the Association. I should like to hear from Mr.

Schaub.

]\Ir. J.
\\'. Schaub:—I do not know that I have anything to

offer, but I am heartily in favor of Mr. Condron's remarks in re-

gard to the reaming question. The Eastern shops are not, per-

haps, quite as well equipped to do reaming as the Western sliops

are, and that may account for the prejudice they have against

reaming; but wdien we ream steel the material can not only be

used at higher values, but we get better work and better rivets,

and we can reduce the number of field rivets we have to drive,

which is an important item when rivets cost about ten cents apiece

to drive. Aside from this consideration, however, I do not care

w'hether the ultimate strength is 60,000 or 70,000 pounds, as long

as we work within the elastic limits of the material. I am in

favor of using the medium steel, and using soft steel field rivets.

That simplifies the work very much and the mills are very heartily

in favor of that, and it gives one grade of material throughout.

Mr. Condron :—I would like to ask Mr. Schaub whether he

would favor one grade 60,000 to 70,000 pounds rather than one

grade from 55,000 to 65,000?

Mr. Schaub:—I would favor one grade of structural ma-

terial with an ultimate strength of 60,000 to 70,000 pounds. The
rivet steel, of course, would be soft steel.

President Kittredge:—Mr. Lum moves that the report, as a

whole, be approved.

Mr. \V. C. Cushing (Pennsylvania Lines) :— I simply want

to indorse what Mr. Webster said in regard to two grades of
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steel. I feel it would be a mistake to accept one grade as recom-

mended by the Committee from 55.000 to 65,000. 1 like very

much better the former recommendation of 1901. The upper limit

of the soft steel should be, of course, the limit of safe punching

and the other grade begin from that, and it seems to me the

former recommendations of 1901 met the case very much better,

because the upper limit of medium steel should run to 70,000, any-

how. I would suggest that a good way to handle this report

would be simply to receive this and print it, and possibly ask for

a written discussion through the year, and be able then to take

more definite action at the next meeting, or possibly have the

Committee revise its report in accordance with the discussion

before the next meeting.

Mr. Lum :
—

^I accept Mr. Cushing's amendment.

President Kittredge :—Mr. Cushing's motion is, that the

report be accepted ; that during the year written discussions shall

be received by the Committee, and further report be made at the

next meeting. Is there any discussion on that?

Mr. Condron :—May I call attention to the fact that this

committee report is two entirely independent reports, with two
independent subjects? The first part of our report, under the

heading, "General practice in placing railroad bridge work under

contract," has met the unanimous indorsement of the Commi'.iee.

It is put in a way that will be useful to our members who wish to

read it, and it does not commit anybody to anything particularly

;

but I believe it was the purpose of our chairman to ask that this

be separated from the rest. The part of the report on specifica-

tions for rolled steel is not presented in final fonn for your ac-

ceptance, but presented with a view to bringing out further dis-

cussion and further study.

Mr. Hunter McDonald (Nashville, Chattanooga & St.

Louis) :—If I understood Mr. Condron correctly, he said that the

difficulty the Committee had met was the fact that they did not

consider the material and the workmanship together. In the dis-

position of this question, if the Committee is able to do so in

their next report, they ought to include workmanship as well as

material.

President Kittredge :—In view of the remarks of Mr. Con-

dron, do Mr. Cushing and Mr. Lum desire to change their mo-
tion ?



THIRD ANNUAL CONVENTION. •_'->:>,

Mr. dishing :—It is acceptable to me.

President Kittredge:—We will act, then, on the two parts of

the report. The first part, which I am sorry has been discussed

in detail very little, in fact, not discussed at all—shall be accepted.

The second part, in regard to specifications, shall be accepted as a

report of progress and written discussions invited during the year.

Mr. Churchill :—There is one point about the first part of

the report, in the first item on page 8, the wording of which rather

conveys the impression to me that it is preferable that railroad

companies shall furnish detailed plans, that is. all the details, to the

bridge companies. I do not think that that was the intention of

the Committee. It seems to me that the idea is that railroads

should either furnish detailed plans of bridge work to bidders,

complete enough at least for a precise determination of the weight

of the structure, and for listing the mill orders by the successful

bidder, or if such drawings cannot be furnished, the alternative

method given in the report—either one or the other.

]\Ir. Douglas :—The opinion of the Committee is that the first

method is preferable; but if any individual railroad thinks dif-

ferently, it is the opinion of the Committee that it had better adopt

the second method.

Mr. Edwin F. W'endt (Pittsburg & Lake Erie) :— I would

like to ask the Committee to define the words "detail" or "de-

tailed plans." As I understand it, they do not mean shop plans.

Mr. Douglas :—They may or may not include shop plans.

Plans sufificient to show practically all the details, may not show

the spacing of the rivets, but should show the sizes of the pms,

the number of rivets in every joint, all the connections, etc., and

may include full shop drawings, or may not, at the option of the

railroad company. I do not think that is very material.

Mr. Condron :—And that is further qualified by the remark,

"complete enough, at least, for a precise determination of the

weight of the structure."

President Kittredge :—I very much wish w^e could have dis-

cussed a little more in detail this first portion of the report. T feel

it is necessary to put the question, as our time is limited.

(Motion carried.)

President Kittredge :—The Committee has asked, as an ex-

pression from our members, not with the idea of binding the
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Association, but as an expression of the individual members of

the Association, if they would express themselves on the subject

of whether tO' have one grade of material or the two—if they

would favor one grade of material or two, exclusive, of course, of

the rivets. I do not see any objection to favoring the Committee

in that particular, and unless there is some objection—would the

Committee like to limit the ranges of those two, or simply ask

for an expression?

Mr. Condron :—The Committee is anxious to know of this

body of men whether they would favor the two limits, regardless

of the range, or favor that one limit of 55,000 to 65,000 pounds.

We would like an expression of those present, without binding

the Association, whether they would favor twO' grades of steel,

ranging one grade below 60,000 and the other grade above 60,-

000 pounds, or whether they would favor one grade of 55,000

to 65,090 pounds. We would like to know how many here favor

two grades of steel, one below 60,000 pounds and the other above

60,000 pounds, and those who favor one grade between 55,000

and 65,000 pounds. I make that as a motion.

President Kittredge :—Well, can we not get at it by asking

those who favor one grade of steel, varying from 55,000 to 65.000

pounds, to stand until counted? The chair will ask those who
favor one grade of steel, ranging from 55,000 pounds to 65,000,

to stand until counted. Inasmuch as this is a matter not binding

the Association, I would invite those persons who are connected

with bridge work, or bridge engineers, tO' stand also, in order that

we may get their opinion for the benefit of the Committee. Those

who favor one grade ranging from 55,000 to 65,000 pounds will

please stand.

Those who favor the two grades of material, one ranging

above 60,000 and the other ranging below 60,000 pounds, will

stand until counted.

I am sorry we have not a larger vote. There are only six in

the first case and 15 in the second.

Mr. H. G. Kelley (Minneapolis & St. Louis) :—Some of us

would like to vote oii this question but have not had it put to

us in such a way that we can vote. There are quite a number

who favor one grade of steel, but they do not want to be lim-

ited from 55,000 to 65,000. In other words, there are a number

who think it should be 60,000 to 70,000, leaving rivet steel for
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everything below that, and in the way the question has been put

to us, we cannot vote.

President Kittredge:— I will put another. All those in favor

of one grade of steel—excluding rivet steel—ranging from 60,000

to 70,000, will please stand. Those in the first place favoring

one grade, 55.000 to 65,000, are six in number; those favoring

two grades, one ranging above 60,000 and the other ranging below

60,000, are 15, and 10 favor one grade, ranging from 60,000 to

70.000 pounds. That is a matter of considerable interest.

Mr. Webster :—I want to know if the gentlemen will use

that one grade of steel without reaming, because to-day we are

using two grades of steel, one under 60,000, without reaming, and

one above 60,000, which is reamed in many cases, and I think

it will assist the Committee in their work to have an expression

of opinion, and ask the question again, how many men are pres-

ent who will favor the use of steel, 60,000 to 70,000, without

reaming ?

President Kittredge :—Those who are present, whether m.em-

bers or not, who favor the use of one grade of steel, ranging

from 60.000 to 70,000. without reaming, please stand until

counted.

(No one stood.)

Mr. Webster:—I think that last vote will be of more benefit

to the Committee than any we have had yet.

Mr. Condron :—This has been of considerable interest and

information. I was impressed by a remark I heard at the first

committee's report, the Committee on Roadway, and somebody

said something about expense, and there was an objection raised

that this Association should not limit itself to recommendations

based on whether they could aflFord it or not, and I believe that

is the key to the whole situation of recommendations of this

Association on such an important question as bridge construc-

tion. I think we should recommend strictly first-class practice,

and punching without reaming is not strictly first-class, and any

railroad that wanted to build its bridges without reaming would

of course be at liberty to do so, but the recommendation of the

Association should be along the lines of high-grade work and

high-grade material, and I believe if this Committee had not been

burdened with the idea that they have to please those v/ho wanted

low-grade work as well as those who wanted high-grade work, the
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thing would have been simplified, and I would recommend that

the future Committee consider seriously getting up specifications

which consider workmanship and material together, and present

to the Association at another meeting, and I believe they will

have something concrete and something the Association can vote

on ; but as long as we try to fill both grounds it is almost impos-

sible.

W. R. Webster (by letter) :—After carefully considering

the Committee's report and the discussion at the meeting, I would

suggest for the further consideration of the Committee that in

order to arrive at final conclusions regarding the grades of steel

to be used they adopt, as a temporary compromise, the following

classes of material

:

1. Unless otherwise specified, steel shall be that known as

the grade "structural steel," having an ultimate strength of from

55,000 to 65,000 pounds.

2. The grade of medium steel shall be used when specified,

having an ultimate strength of from 60,000 to 70,000 pounds.

3. The grade of soft steel shall be used when specified, hav-

ing an ultimate strength of from 50,000 to 60,000 pounds.

In using "structural steel" and "medium steel," proper check

tests should be made to show whether the material could safely be

used without reaming. Such tests should have all conditions

under which they are to be prepared and made clearly specified,

and also the thicknesses of material to which such tests are to be

applied.

If the Committee should agree upon these suggestions and

call for a letter .ballot of our members, the specifications could

be put in force within the next few months, and then, from ac-

tual experience, could be modified as was found necessary. Of
course this whole matter is governed to a large extent by the ques-

tion of using steel without reaming and planing the sheared

edges, and how high in ultimate strength it is safe to use tteel

in this manner.

I think one of the most important subjects before us is a

complete series of tests, on each of the above grades of steel,

showing the effect of punching and shearing material of dififer-

ent thicknesses, and I trust the Committee can see its way clear

to undertake this work.

(Adjourned until 9:30 a. m. Thursday.)
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THURSDAY, MARCH 20, J 902.

The meeting was called to order at 9:30 a. m.

President Kittredge :—The first report to be considered this

morning is that of the Committee on Yards and Terminals. The
Secretary will call the names of the Committee, and as they are

called the Committee will please step to the front. In the ab-

sence of both the chairman and vice-chairman of this Commit-
tee, ^Ir. E. E. R. Tratman will take charge of the report, and

we will call on him to make any remarks he chooses in con-

nection with the presentation of the report.

REPORT OF COMMITTEE No. XIV.—ON YARDS AND
TERMINALS.

To the Members of tlie American Raihuay Engineering and Maintenance-
of-lVay Association :

Your Committee, in presenting its second annual report, desires to state

that it has held monthly meetings in Chicago and Philadelphia, the West-

ern members of the Committee attending the Chicago meetings and the

Eastern members the Philadelphia meetings. The minutes of the meetings

held at both points were sent to all members, and the minutes of the Chi-

cago meeting were discussed at the following Philadelphia meeting, and vice

versa. This was done so that a question brought up at either point would

be discussed at the next meeting by the remainder of the Committee, and

the final opinion of the Committee would be that of all its members. It

was felt desirable to have an Eastern as well as a Western section of the

Committee on account of the fact that the practice is not similar at both

points.

As indicated in its first annual report, your Committee feels that the

subject of yards and terminals is such an important one that it is clearly

the duty of the Committee to cover it in a general way, by giving brief

descriptions of the various important features and, in a broad manner,

to define or outline the rules and principles which should primarily be con-

sidered in the design of yard and terminal facilities. Your Committee, in

following this idea in its first report, submitted a list of terms and defini-

tions, a description of a cluster (general yard) and an outline of the prin-

17
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ciples governing its design. Your Commiittee, in its present report, sub-

mits two plans, each showing a type of cluster (general yard) as outlined

in its first report. It also submits a description of the following features

and an outline of the principles governing their design

:

Freight-car repair yard.

Passenger-coach and car-cleaning yard.

Inbound freight house,

Outbound freight house,

:,
Transfer house,

,

Industrial district yard,

Division terminal yard.

There is also an Appendix to the report of the Committee on Yards and

Terminals, containing much information relative to the dimensions of exist-

ing freight-houses, roadways and platforms, grades of streets, size of

wagons, etc., obtained by the Committee in response to a circular letter

sent to members of the Association located in a number of important

cities.

PLANS SHOWING TYPES OF CLUSTER (OR GENERAL YARD).

Two plans are submitted. They are designed in accordance with

the recommendations of your Committee made in its first report.

Tlje clusters (or general yards) are especially designed to eliminate inter-

ference in the operation of yards from all causes. In preparing the plans

it was foun^ that less interference was caused to switching and road

movement and the main tracks less obstructed where the engine-house is

located in the center of the yard and the main tracks spread about or run

around the yard; both of the types of cluster (general yard) submitted

are designed with this end in view. In one of them the yard embraces re-

ceiving, separating, classification, storage and -departure tracks; in other

words, it has the complete series. The yard could be operated either as a

poling or summit yard. The length of tracks shown is merely assumed,

and could not, of course, be followed in any particular case ; to meet most

situations the tracks would have to be longer than shown on the plan.

Tracks for special purposes, of course, would have to be developed to suit

each particular locality, and they are not provided for on either of these

designs. In operating a yard as shown, probably one track in the classifi-

cation and one track in the separating yard would be assigned for cripple

cars, and from these tracks the cars would be moved to the regular repair

yard.

In the second plan the more common practice of having merely receiv-

ing, separating or classification and storage tracks is pursued. Departure

tracks are not shown ; they cannot usually be provided on account of the

great length of the yard which they involve.

In submitting these plans for adoption the Committee desires it to be

understood that they are merely types. The plan for any particular loca-

tion must be developed to suit the requirements thereof.
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In either of the plans the "summit" feature can be developed nicely by

locating mounds between the receiving, separating and classification yards.

Were it necessary to locate the cluster on a grade falling in one direction,

it would usually be policy to change the arrangement of the yard ; in other

words, to locate the receiving yards for cars going in both directions at the

upper end of the. cluster (or general yard), so that the switching would
alJ be done in the direction of the grade. This would occasion some
change in the detail.

FREIGHT-CAR REPAIR YARD.

Geographically a repair yard should be located at or near the terminal
or point where cars are naturally made empty. The location selected

should be such that labor and material can easily be obtained. Locally

the yard should be so located that cars to and from the cluster (or general

yard) and local yards and unloading points can easily be switched in and
out of it without stopping work on more than the one repair track used

or interfering with general yard switching. It should also be near enough
to these points that switching will not be expensive.

Repair yards should be composed, as a general rule, of short tracks,

of a capacity of ten (lo) or fifteen (15) cars each, so arranged that they

will be in pairs; the tracks of each pair should be spaced sixteen (16) feet

apart centers, and the pairs should be spaced forty (40) feet apart centers-

The material supply yard for this type of repair yard should be located

at the end of the repair tracks, so that material can easily be trucked into

the openings between the tracks and along these openings to any point in

the repair yard.

Part of the j'ard should ue provided with air and water-pipes for testing

refrigerator and other cars. Air and water connections should be spaced

fifty (50) feet apart. The yard should also be drained.

In calculating the size or capacity of repair tracks, cars should be con-

sidered fifty (50) feet long, so that there will be an open space of ten (10)

or twelve (12) feet at the end of each car for handling material, trucks, etc.

At points where nearly all the work done is light repairs it will some-

times be of advantage, on account of lack of room, to space part of the

tracks sixteen (16) feet centers. On account of the small amount of mate-

rial required in making light repairs, it can easily be moved to any car

located on tracks thus spaced.

Long repair tracks are objectionable because of the difficulty in switch-

ing out the repaired cars and the delay in waiting for the entire cut of cars

to be repaired. The yard should be lighted. If it is not necessary to work
at night, the yard should be switched at that time, so as not to interfere

with the work. Less switching and delay will be had where light repair

cars are kept on tracks separate from the heavy repair cars. Light repairs

are sometimes made pn the yard tracks, and it will quicken the movement
of cars to so arrange that there will be a track for holding cripple cars be-

tween the receiving and separating yards of a cluster (general yard).

Tinker or very light repair cars should in nearly all cases be repaired on
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the track on which the cars stand ; they should not be moved to the regular

repair yards or tracks except in exceptional cases.

The plan attached is only one of many possible types, but it illustrates

the principles.

PASSENGER-COACH AND CAR-CLEANING YARD.

Geographically the location should be at the terminal or end of train

run, and locally it should be such a location as is easy of approach to and

from the terminal station or end of train run.

A "Y" track for turning trains is almost always necessary, and the

movement to or from it and the yard and station should be free. In large

cities the value of land will often prevent the building of a "Y," and in

such cases a turntable capable of handling the largest car seems to be a

necessary adjunct.

In order to avoid empty mileage and delay, this yard should be near

the terminal station. It is sometimes of advantage to have it connected at

both ends, but tracks connected only at one end are usually used. The
yard should be composed of tracks spaced about twenty (20) feet center to

center. Some space can be gained by putting them in pairs, with the tracks

of each pair sixteen (16) feet centers, and the pairs thirty-six (36) feet

centers. Where the value of land limits the size of the yard, and thus

controls the spacing of tracks, it is felt that tracks caij be reduced to four-

teen (14) feet centers. This is minimum and should not be used where

the greater distance can be had ; it will allow the men to pass.

In some cases it will be quite an advantage to have the yard (or at

least a few of its tracks) connected at both ends. If the yard is not con-

nected at each end, at the blind end of tracks, and running at right angles

thereto, a car cleaners' supply building should be located, with a space

between the building and the end of tracks sufficient for the trucking of

material to any of the openings between them. The building should be of

sufficient size for all supplies, for electrical arrangements, boilers, dynamos,

compressed-air plant, steam-heat, gas, repair material, dining and sleeping

car supplies, oil, "waste, etc. If the yard is connected at both ends, this

building will have to be at one side, but the yard will usually work to better

advantage with it at the end on account of the ease with which material

can be trucked to any point in the yard.

The yard itself should be provided with water, steam and air pipes

running down between alternate tracks, and, where necessarJ^ with proper

arrangements for furnishing gas and electricity. The connections should

be spaced fifty (50) feet apart. The yard should be sewered between

each pair of tracks. Some kind of permanent staging should be provided

between each set of tracks, from which the cleaning can be done, and which

will give the men employed there an opportunity to seadily reach the roof

of the car as well as the lower parts ; a system of poles and brackets, or a

trolley arrangement from overhead supports, is suggested. The yard

should be well paved or planked, to allow of drainage and of being kept
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clean and free from dust. A permanent paving is desirable; planking is

not, as the use of soap, acids, water, etc., in cleaning will soon cause it to

rot. The tracks should be of sufficient length to handle trains without

cutting them. In designing the yard, the length of trains to be handled

should be considered, so that the tracks may be made of proper length;

where more short tracks are required the ladder can be made to run each

way (see sketch of "Freight-Car Repair Yard"). The yard should be

lighted so that work can be done at night where necessary.

The sketch attached is only one of many possible types of car-cleaning

yards. The first, third and fifth pairs of tracks from bottom are i6 feet

centers ; all others 20 feet.

INBOUND FREIGHT HOUSE.

If possible, it is well to locate an inbound freight house so that the

empty cars made at the outbound houses or transfer houses can be moved
directly to the inbound houses without interference or delay. In some
cases, by having adjoining houses, they can be used without being switched.

The location should be as convenient as possible to the business district

;

approach from it should be by streets the grade of which is not great

enough to burden the teaming community, say not over four (4) per cent

;

this figure, however, will vary in each locality. In Chicago, where there are

practically no grades, a four (4) per cent grade is burdensome; this would
not be the case in Pittsburg, where many of the street grades are as high as

seven (7) per cent.

On account of the speed with which the cars in inbound houses can be

unloaded it is not often of advantage to have over two (2) tracks at the

house; thus it is only necessary to unload through one car. Unloading

through cars is always objectionable, as it makes the spotting of cars at the

freight house necessary, unless eight (8) or ten (10) foot platforms are

provided between tracks, and this spotting consumes time in getting the

cars in shape for unloading at the house, thus reducing the capacity and

increasing the cost. The platforms should be provided wherever space will

permit of it. The arrangement of tracks should be such that the cars at the

house can be pulled out and new loads set in a minimum amount of time

;

this is usually provided for by a small auxiliary yard, about as shown on the

sketch. It should hold at least as many cars as the freight house tracks

accommodate. A cut of empties is pulled back to one of the tracks in the

yard and a new cut of loads shoved in. The second cut of empties is

pulled out from the house and the second cut of loads shoved in. The
empties are then all taken to the cluster (general yard), or to the out-

bound house, and a new supply of loads set in the smaller yard ready

to be switched as soon as those at the house are empty. The track ap-

proach to the freight house from the main tracks should be such as not

to cause delay. Where the small yard cannot be provided, a lead track

should at least be built, to avoid switching on the main tracks.

The proper width of inbound freight houses is fifty (50) feet. The
proper length depends upon the amount of business to be done and the
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allotment of ground for the building. This also sometimes affects the

width of the house.

The proper minimum width of the roadway where the inbound house

is on one side of it and a wall on the other side is thirty (30) feet.

The proper minimum width of roadway where the inbound house is

on one side of it and a team track or in or outbound freight house is on

the other side is forty (40) feet.

The proper additional width, or the distance that the inbound house

should be set back from the street where it is parallel to the street, for a

space in which teams are to stand when wagon is backed against the freight

house, is twenty (20) feet.

Between the side of the house and the near track there should be a

platform eight (8) or ten (10) feet wide, to obviate the necessity of spot-

ting cars at doors.

Inbound freight houses will frequently have to store large quantities

of freight, and, in order to do this, and not interfere with the prompt

movement of business on the first or ground floor, it is frequently necessary

to build such houses several stories high, the upper floors to be used for

storage. These floors should be spaced ten (10) feet apart in the clear,

and material should be lifted to them in elevators and endless-chain con-

veyors. The lower floor is sometimes arranged to slope slightly in the

direction of the load, though not much is gained by this.

The business to be accommodated must govexn the style of structure,

considering volume, kind and character of trafific, the time it must remain
on the floor, etc. In large cities, inbound houses usually are separated

from outbound and transfer houses, due to lack of room to combine them.

It is best, however, where possible to do so, to at least have the ia and out-

bound houses close together, so as to decrease the amount of light wagon
mileage to a miniinum; where they are together, a wagon will deliver and

remove a load with no light mileage. In* small towns and cities the

houses should usually be combined. It is desirable to provide inbound

houses with an overhead crane reaching over two tracks, a platform and

a roadway, to a-dmit of the transfer of heavy loads from car to car, plat-

form or wagon. A cold-room should usually be provided for storing but-

ter, eggs and other refrigerator-car freight awaiting delivery. In winter

this room can be used for fruit, to prevent freezing. Checkers' offices

should be located at proper intervals ; they should be properly heated in

winter. Electric lights on extension cords for use in cars and houses

should be provided ; they will soon repay their cost in quickened service.

The cords should be of such length as to allow the lights to be moved
about, hung on hooks, etc.

Protection against fire should be provided by placing hydrants at inter-

vals throughout the house about one hundred (100) feet apart, each

hydrant to be connected with proper length of canvas or other hose ar-

ranged on reel or folded in box, or stretched out at length on a shelf so

that it can be put into instant service, and arrangements should be made
with the city authorities for fire-alarm box and outside hydrants where
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possible. In a recent fire on the Lehigh Valley R. R. the blaze spread so

rapidly that the inside protection was not available. Water-barrels, buckets

and extinguishers should be provided at proper intervals.

It is most important to provide a good, smooth floor; it accelerates

the work of trucking and reduces the cost thereof, likewise decreases the

amount of loss from rough handling. Hard maple makes a very good,

cheap floor, and will wear for years where not exposed to moisture.

Two plans are attached, one showing the ordinary type of inbound

house and the other a possible type in which inbound, outbound and trans-

fer houses are consolidated.

OUTBOUND FREIGHT HOUSE.

If possible, it is well to locate an outbound freight house so that tlie

empties made at the inbound house can be moved to it without interfer-

ence or delay. In some cases by adjoining houses they can be used with-

out being switched. This plan cannot often be used, however, as unless

cars for certain designated points have fixed locations, truckers are liable

to make mistakes and put freight in the wrong cars. The location should

be as convenient as possible to the business district. The approach to it

should be by streets the grade of which is not great enough to burden the

teaming community, saj^ not over four (4) per cent ; this figure, however,

will vary in each locality; in Chicago, where there are practically no grades,

a four (4) per cent grade is burdensome, but this would not be the case

in Pittsburg, where manj- of the street grades are as high as 7 per cent.

On account of the delay in getting a full load into cars at outbound

houses they must remain at the house a considerable time, usually all day.

In large cities the tonnage shipped to many points makes it necessary to

have a separate car for each station to which a necessary amount of freight

is shipped. There must also be cars for the local or peddler business at

small stations along various routes, each such route requiring a car. In

this way the total number of cars which m.ust be set at an outbound house

is sometimes very large, and, in order to get the proper number, it is fre-

quently necessary to load through four, five, six and sometimes seven

cars. It is most important, therefore, in designing such a house to ascer-

tain the proper number of cars which should be placed for loading at the

house, and a liberal surplus for the demands of the future should be ar-

ranged for. The ordinary outbound house is shown on sketch attached,

on which it is arranged to load through four or five cars. If necessary

to load through more than four cars, it is advisable to see if the house

cannot be enlarged in other ways.

There should be connected with these tracks a small yard for the quick

switching of them, so that it will not have to be done on the main track.

If possible, the capacity of this yard should be at least as large as the car

capacity at the house. This small yard is not as necessary here as it is

at the inbound house. The movement from outbound houses is usually

made only once a day, except in cases of special shipments, and these latter
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are loaded into cars at the end of the track nearest the main track, so that

they can be switched or moved without interfering with other cars at the

house. Between the side of the house and the near track there should be

a platform eight (8) or ten (lo) feet wide to prevent spotting cars at doors;

also, where room is available, it is of great advantage to construct plat-

forms about eight (8) or ten (lo) feet wide between the tracks, in order

to avoid the necessity of spotting cars.

Another type, although not so common, is to have the house abut upon

a street and the tracks run up to it at right angles. Between each pair of

tracks there should be a covered platform about twelve (12) feet wide.

This house has the advantage of being able to get a large number of cars

at the house without the necessity of loading through cars. The average

length of the truck haul is usually decreased. Such an arrangement is

frequently made where it is desirable to consolidate an in and out bound
and a transfer house at one point. On one side is built the inbound

house, on the other the outbound house, and between them the office.

Cars to be transferred are set on the various intermediate tracks. The
advantages of such a house are that the empties made at the inbound

and transfer houses are quickly turned over to the outbound house, or

can be used for outbound shipments, if necessary, without switching.

It gets a large number of cars at the house and enables the local agency

to make shipments, on account of the cars being transferred, to many
points quickly. It has the advantage of consolidating three features—an

inbound, an outbound and a transfer house—under one set of officers and
one agent. This tends greatly to reduce the cost and also to quicken the

service. The tracks at all these houses should be arranged so as to require

the least amount of switching and so that it can be done in the least time.

The track movements from the large cluster (or general yard) to the

freight house should be such as not to require time or to be blocked; it

should be a free movement. Connected with this house should be a small

yard, about as shown on sketch, to enable the ready switching of the cars.

The proper width of outbound houses is twenty-five (25) feet.

Ihe proper length depends upon the amount of business to be done

and the allotment -of ground upon which the building is built. This also

sometimes affects the width of the house.

The proper minimum width of roadway where an outbound house

is on one side of it and a team-track or in or outbound house on the other

side is forty (40) feet.

ihe proper minimum width of the roadway where the outbound house

is on one side of it and a wall on the other side is thirty (30) feet.

The proper additional width, or the distance that the inbound house

should be set back from the street where it is parallel to the street, for

a space in which teams are to stand when wagon is backed up against

the freight house is twenty (20) feet.

The business to be accommodated must govern the style of structure,

taking into consideration volume and character of traffic and the time it

will have to remain on the floor, etc. In large cities outbound houses are
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usually separated from inbound and transfer houses, due tusually to lack

of room to combine them. It is best, however, where possible to do so,

at least to have the in and outbound houses close together, so as to de-

crease the amount of light wagon mileage to a minimum. Where they

are together a wagon can deliver and remove a load without any light

mileage. In small towns and cities the houses should usually be combined.

It is desirable to provide outbound houses with an overhead crane

reaching over two tracks, a platform and a roadway, which will admit of

the transfer of heavy loads from car to car, platform or wagon. A cold-

room should usually be provided for storing butter, eggs and other re-

frigerator-car freight awaiting loading. In winter this room can be used

for fruit or vegetables, to prevent freezing. Checkers' offices and scales

should be located at proper intervals ; scales should usually be provided

at each door. These offices should be properly heated in winter. Electric

lights on extension cords, for use in cars and houses, should be provided.

They will soon repay their cost in the quickened service. The cords

should be of such length as to allow the lights to be moved into cars,

hung on hooks, etc.

Protection against fire should be provided by placing hydrants at in-

tervals throughout the house, usually about one hundred (lOo) feet apart,

each hydrant to be connected with proper length of canvas or other hose

arranged on a reel or folded in a box, or stretched out at length on

shelves, so that it may be put into immediate use. Where possible, ar-

rangements should be made with the city for fire-alarm box and for out-

side fire-h\drants. In a recent fire on the Lehigh Valley R. R. the blaze

spread so rapidly that the inside protection was not available. It is also well

to provide water-barrels, buckets and extinguishers at proper intervals.

It is most important to provide good, smooth floors. It facilitates

trucking and reduces tlie cost thereof, also decreases the amount of loss

from rough handling. Hard maple makes a good, cheap f.oor and will

wear for years, where not exposed to moisture.

Three plans are attached, one showing the ordinary type of outbound

house, a narrow house with parallel tracks ; a possible type, not so common,

with narrow house and tracks running up to the same and at right angles

to the house, covered platforms being provided between tracks ; also a

possible type in which the inbound, outbound and transfer houses are

consolidated. These, of course; are merely types, showing possible de-

velopments. Many others could be furnished.

TRANSFER HOUSE.

Geographically the location should be at some junction point or points

where there is a coming together or bunching up of the traffic and where

there is a yard and a natural lay-over point at which the traffic is switched

and trains are broken up, or at a point where one railroad terminates and

another begins and it is desired to avoid having the cars of one road run

on the other road. Locally, where possible to do so, it should be located
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with the in and outbound freight houses, so that one agent and one set

of foremen may have charge of all.

The purpose of a transfer house is the consolidation of less-than-car-

load lots into carload lots and the breaking up of cars containing shipments

to many points and consolidating them into cars containing shipments

for only one point or route, or the transfer of freight from car to car to

avoid the use of foreign cars. In order to do this it is necessary to be

able to set a large number of cars at the house. A transfer house makes
cars, or, in other words, by consolidation releases loaded equipment. It

is, therefore, of some advantage to have it located at such a point where

the equipment thus released can be used.

It is usually made up of a series of tracks in pairs, with covered plat-

forms about twelve (12) feet wide separating each pair. It should be

so located that the supplying of cars for the transfer house to and from

the yards can be done without delay.

In second-class cities, or at junction points, the transfer house must

in most cases be considered in connection with the regular .station work
and should be designed with this end in view. The same care to provide

proper fire protection, good floors, cranes for heavy loads, proper lighting,

etc., should be taken as in the case of inbound houses.

The attached plan shows a type of transfer house consolidated with in

and outbound freight houses.

INDUSTRIAL DISTRICT YARD.

Large cities are usually divided into what are called industrial or

switching districts. In each of these districts one or more engines are

required to switch the team-track, freight house, business sidings, etc.

If the terminal cluster (general yard) is some distance from these dis-

tricts, it is customary to run cars into the district from the cluster (general

yard) to a small district yard by what is called a transfer engine. These

engines leave the cars in the district yard and they, in turn, are then

delivered by the district engine to the point where needed.

The yard is usually only a number of parallel tracks, on which cars are

set. These parallel tracks should be so arranged with a switching lead that

they can be switched without interference with the main track, about as

shown on the attached plan.

DIVISION TERMINAL YARD.

At many points this type of yard is only needed for trains to pull

into, change engines and cabooses, cut off or add a few cars to correct

the tonnage for the next division, and pull out, such a movement being

called by the English "a bull-pen" movement.

In connection with this yard there should be a small lancing yard in

which to put cars for the local trains in station order. (At points where
the amount of additional business is great and trains must be broken up
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into many new parts, the yard takes on the features of a terminal cluster

and should usually be so designed.)

In this type of yard it is most important to get the movement of

engines from house and coal-dock to and from yard so planned that there

will be no interference or delay. The yard is usually at a division end

and is primarily a holding-place while engines, crews and cabooses are

changed. It is at the intermediate end of train runs and any land upon

which the yards can be built will answer. It should, however, be so located

that the men can get to and from it without much inconvenience, and

that cars for the city or town in which the yard is located can be switched

to and from the city delivery tracks or freight houses without delay. It

should not be located on a limiting grade unless it runs with the traffic.

When the necessity for breaking up trains exists, the yard will then assume

the features of a cluster (or general yard). The size of the yard depends

upon the volume of business and is best measured by the number of trains

arriving per hour. The location of the engine house is most important, but

must be governed almost entirely by local conditions. It should be studied

with much care, so as to locate it where the movement of engines to or

from the yards will cause a minimum amount of interference. The plan

attached illustrates one of the many simple types of division terminal yard.

In order to get its subjects well in hand your Committee has not gone

into the minor details of the various matters treated, but has tried to

bring out the principles or rules most essential in the consideration of

design. This is done in order that it may cover the entire ground in a

general way at the earliest possible time, thus giving the Association the

greatest amount of information in the least time, the smaller details on

each subject to be developed in future reports. It should be remembered
that, from its very nature, the Committee is almost limited to principles

and not details. Illustrating this, it' would not be proper for the Committee
to outline the construction of a freight or transfer house or the manner
of building a track ; it is, however, within its province to describe the

manner of operating a freight or transfer station or the switching of a

yard or terminal. Therefore, in giving these de-t^criptions, many of the

details which enter into the maintenance and engineering questions in-

volved in the proper handling of the whole property will be brought to the

attention of the Association by your Committee in its future reports.

CONCLUSIONS.

Your Committee begs to submit the following conclusions for adop-

tion by the Association

:

Cluster (or General Yard).—In the development of a cluster (or

general yard ) less interference is caused to switching and road move-
ment, and the main tracks are less obstructed, where the engine-house is

located in the center of the yard and the main tracks run around the yard.

Freight-Car Repair Yard.—A repair yard should be composed of

short tracks. The spacing of tracks on which light repairs are to be

made should be less than that for tracks on which heavy repairs are to

be made.
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Passenger Coach and Car Cleaning Yard.—The yard should be at

such a location as to be of ready and quick access to and from the station.

The tracks should be of such length that they will accommodate trains

without cutting. Better results will usually be obtained with stub tracks

and a car cleaners' repair and supply building located at right angles to

them at the stub end of tracks.

Inbound Freight House.—This house should be of such width as will

furnish a reasonable amount of floor space for the holding of freight.

(Fifty (so) feet is a good average width.) Usually not over two tracks

are needed. These tracks should be provided with platforms to avoid

the necessity of spotting cars.

Outbound Freiglit House.—In order to decrease trucking at this

house it should be of narrow width. (Twenty-five (25) feet is a good

average width.) It is of advantage to have a great number of cars at the

house so that all freight can be loaded into the cars direct. It is not

advisable to load through more than four (4) cars. These tracks

should be provided with platforms to avoid the necessity of spotting cars.

Where a great number of cars are required the trucking distance will

usually be decreased by having stub, tracks running up to the freight

house, which is at right angles to them; these tracks to be separated by

covered platforms leading to the freight house. In' addition to decreasing

the trucking distance, this type avoids trucking through cars.

Roadways.—Where the freight house is on one side and a wall on

the other side, the proper minimum width of roadway is thirty (30) feet.

Where a freight house is on one side of it and a team track or other

freight house is on the other side, the proper minimum width of roadway
is forty (40) feet.

Transfer House.—A transfer house should be located at a point where

there is a coming together of the traffic and a necessity exists for its

consolidation, and where the loaded equipment tnade empty can be used.

Respectfully submitted,

C. S. Sims, Superintendent, Pennsylvania Lines West, Chicago, Chairman:
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APPENDIX TO REPORT OF CO-MMITTEE ON YARDS AND
TERMINALS.

In order to ascertain the actual conditions existing at large terminals,

a circular letter was sent out to officers in a number of cities, and the

information thus obtained is presented herewith in order that it may be

on record

:

BOSTON, MASS.

Boston & Maine R. R.—Mr. F. O. Melcher, Superintendent of the
Fitchburg Division, sends the following statement

:

1. Width of inbound freight houses 40 feet.

Width of outbound freight houses 30 feet.

2. Width of platform along outside of freight houses No platforms.
3. Width of platform for trucking between tracks None.
4. Width of driveways in yards where one or both sides are

used for loading or unloading (clear width between sides
of cars) 27 to 35 feet.

5. \\'idth of driveways at freight stations, where one or both
sides are used for loading or unloading 45 feet.

6. Street grades in business districts Practically no grades.
7. Average and maximum loads of wagons, in tons 4 tons.

Greatest load known here 24 tons.

8. Total length of wagon, including horses, 2-horse team, 25
feet

;
4-horse team 45 feet.

9. Length of wagon with horses turned 20 feet.

10. Width of wagons, over all 10 feet.

BUFFALO, N. Y.

No. Name of Railway.
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Mr. G. F. Morse, Assistant Engineer of the Lehigh Valley Railroad,

sends the following: The condition in Buffalo is such that local condi-

tions govern the width of freight house and distances between tracks

for team delivery driveways. The following tables will show the measure-
ments of the houses and driveways as they exist. All houses are used
for both inbound and outbound business.

Description.
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CHICAGO, ILL.

Tables A and A' have been prepared by Mr. C. S. Sims, Superintendent
of the Chicago Division ot the Pennsylvania Lines, and Chairman of this

Committee, it gives the measurements of driveways at the freight houses
in Chicago, and the distance between team tracks ; also the measurements
of wagons, giving total length and length with horses turned at right
angles.

The measurements of driveways and teamways were made between
curbs when paved, and between cars when not paved, as in most cases
the curbing was directly under the side of the car.

All items marked C-) are used for loading at one side only; all others
can be used at both sides.

Chicago & XortliZy.\'stern Raikvay.—Mr. R. H. Aishton, General Super-
intendent, has furnished a tabular statement for all the company's Chicago
freight houses, which was specially prepared for the purpose by Mr.
R. C. Sattley, Engineer of Bridges and Buildings. This statement is

given in Table B.

Illinois Central Railroad.—Mr. H. McCourt, Superintendent, has fur-

nished the following statement in relation to his company's treight houses
and team traffic in Chicago.

1. \\ idth of inbound freight house loo feet.

Width of outbound freight house 56 feet.

2. Width of platform along outside of freight houses 8 feet.

3. We have no platforms for trucking between tracks.

4. Width of driveway in yards, where one or both sides are
used for loading or unloading between sides of cars 25 feet.

5. Width of driveways at freight stations where one or both
sides are used for loading or unloading varies. . . .Average 30 feet.

6. Street grade in business district Practically level.

7. Average and maximum load of wagons. . . .3.5 and 5 tons, respectively.
8. Total length of wagon, including horses Average 22 feet.

9. Length of wagon with horses turned 14 to 16 feet.

10. Width of wagon, over all 7.5 feet.

CINCINNATI, O.

Cleveland, Ciiieinr.ati, Chicago & St. Louis Raikvay.—Mr.' Geo. W.
Kittredge, Chief Engineer, has furnished the following information re-

lating to the Central Avenue freight house in Cincinnati. This building
has the inbound and outbound platforms under one roof, separated by a
64-foot driveway.

1. Width of inbound house, 3;^ feet 4 inches; outbound
house 24 feet 8 inches.

2. Width of platform along outside of freight house 6 feet.

3. \v idth of platform for trucking between tracks 5 feet.

4. In the bulking yard adjacent to the freight house the drive-
ways are 30 feet wide between sides of cars.

5. Width of driveways at freight station where both sides
are used for loading or unloading 65 feet.

6. Street grades in business districts run as high as 12 per
cent maximum.

7. Maximum load of wagons in tons (one-horse wagon) 2 tons.
8. Length of wagon, including horses 24 feet.

9. Length of wagon with horses turned 12 feet.

10. Width of wagon, over all
.

'. 6 feet 4 inches.
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NEW YORK, N. Y.

Neiv York Central & Hudson River Railroad.—The statement given
in Table C has been furnished by Mr. W. J. Wilgus, Chief Engineer, who
also gives the following general list of maximum grades in the business

districts of New York City, south of Forty-second street

:

34th St., Lexington to Park 5 per cent.

35th St., 3d to Lexington 5
"

36th St., 3d to Lexington 6
"

37th St., 3d to Lexington 6
"

Park Ave., 40th to 42d St 4
5th Ave., 35th to 37th St 5^/^

"

7th Ave., 24th to 26th St 1.7
"

38th St., nth to I2th Ave i.i

Wall St., Broadway to Nassau 1.7
"

23d St., 5th to 6th Ave 6
Broadway, 14th to 17th St 2

"

40th St., Lexington to Park Ave 4.7
"

Rector St., Broadway to Church St .'..5
"

The loads of wagons range from 100 pounds to a maximum of 5

tons. The total length of wagons, including horses, is 29 feet ; length

with horses turned, 15 feet 6 inches ; maximum width of wagons over
all, 7 feet 6 inches.

NEW ORLEANS, LA.

Illinois Central Railroad.-a-Mr. O. M. Dunn, Superintendent at New
Orleans, sends the following information

:

"Buildings used by us for inbound and outbound freight houses are,

with one exception, old cotton compress buildings, remodeled to meet
our requirements and are not uniform in width; some are closed and
others are open and range in length from 200 to 310 feet, being located

on city squares of ground with streets interveriing. These warehouses
vary in width from 52 to 71 feet ; some of them are closed on four sides

and others are open sheds on the side next to the track. In addition to

these warehouses we have a number of cofton sheds varying in width
from 100 to 124 feet ; they are open on all four sides. We have one shed
90 feet in "width and 500 feet long, in which we handle perishable business.

We have two double outward warehouses with a driveway in the cen-

ter, 35 feet in width.
"The grades of the streets in New Orleans are uniformly level. The

average load of a wagon is about 2% tons, the maximum load being

4 tons. The total length of wagons, including horses, is 42 feet. Total
length of wagon with horses turned, is 20 feet. Width of wagon, 6V2

feet over all."

PHILADELPHIA, PA.

Philadelphia & Reading Railway.—The following information has
been furnished by Mr. W. G. Besler, General Superintendent

:

1. Width of inbound and outbound freight houses 37 feet.

2. Width of platform along outside of freight houses 6 feet.

3. Width of platform for trucking between tracks 15 feet.

4. Width of driveways in yards where one or both sides are

used for loading or unloading (clear width between
sides of cars) about 26 feet.
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5. Width of driveways at freight stations, where one or both
sides are used for loading or unloading. At Thirteenth
and Callowhill streets the width between inbound and
outbound buildings is 60 feet.

6. Street grade in business district (average and maximum) . .5 per cent.

7. Average and maximum loads of wagons ; two-horse teams,

2 net tons ; some three-horse teams haul five tons.

8. Total length of wagon, including horses, average, 26 feet

6 inches; maximum, 27 feet 6 inches.

9. Length of wagon with horses turned, average, 18 feet;

maximum, 19 feet.

10. Width of wagon, over all: Average, 6 feet 2 inches;
maximum, 6 feet 5 inches.

PITTSBURG, PA.

Pittsburg & Lake Erie Railroad.—To Mr. J. A. Atwood, Chief Engi-
neer, the Committee is indebted for a set of sketch plans of all the freight

stations in Pittsburg and Allegheny. As the actual layouts in various cities

differ so widely (owing largely to local conditions), and as your Commit-
tee's purpose is rather to \^.y down governing principles than to show actual

existing plans, it has not been deemed advisable to reproduce these plans
with the report. The following is a summary of the information given :

Width of inbound and outbound
freight houses .

Width of platform along outside of

freight houses
Width of platform for trucking be-
tween tracks

Width of driveways between tracks

where one or both sides are used for

loading or unloading (clear width
between sides of car)

Width of driveways at freight stations

where one or both sides are used for

loading and unloading (only one in

Pittsburg)

Street grades in business districts. . . .

Average and maximum load of wagons
Length of wagon including horses. .

.

Length of wagon with horses turned
Width of wagon over all

Maximum, i Minimum.
Ft. In. Ft. In,

205

24

65

37 6

26
16

.Average.
Ft. In.

31

24

14
6

ST. LOUIS, MO.

Mr. A. J. Davidson, General Superintendent of the St. Louis &
San Francisco Railroad, has furnished a tabulated statement for several

of the railways in that city, and this is given in Table D.

18
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SAN FRANCISCO, CAL.

Southern Pacific Railway.—Mr. J. L. Frazier, Superintendent, has
furnished, answers to the questions asked as nearly as practicable. There
are a large number of freight sheds which differ in width and length.

The teams which handle freight vary in size from small wagons hauling
1,000 pounds or more, to immense four-horse trucks hauling lo tons.

The surface of the city is much broken up ; the business portion of it,

however, is practically level.

1. Width of inbound and outbound freight houses 30 to 75 feet.

2. Width of platform along outside of freight houses. 4V2 to 5 feet.

3. Width of platform for trucking between tracks None.
4. Width of driveways in yards where one or both sides are

used for loading or unloading (clear width between
sides of cars) 40 to 45 feet.

5. Width of driveways at freight stations, where one or both

sides are used for unloading or loading 48 to 51 feet.

6. Street grade in business districts Ave., 0.5!^ ; max., 4%^
7. Average and maximum load of wagons i to 10 tons.

8. Total length of wagon, including horses 20 to 40 feet.

9. Length of wagon with horses turned 12 to 30 feet.

10. Width of wagons, over all 5% to 9 feet.

TABLE A'—MEASUREMENT OF WAGONS AT CHICAGO.

No.
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TABLE C—NEW YORK CENTRAL &
FREIGHT HOUSES AND TEAM TRAFFIC IN
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HUDSON RIVER RAILROAD.
THE CITY OF NEW YORK,

Width

Of

I'latform

Hetweiii

Tracks

for

Truck

IriK-
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Mr. E. E. R. Tratman (Engineering News) :—I think the

best and quickest thing we can do is to take up the consideration

of the recommendations in the report. The Committee has held a

large number of meetings during the year and brought together

a pretty complete report. They have drawn up, at the request

of the Board of Direction, a series of conclusions which represent

the gist of the report. I think, perhaps, the best way will be

for me to read each of these in turn, and let them be discussed

and passed upon in their order. The first coiiclusion is as follows

:

"Cluster (or General Yard).—In the development of a clus-

ter (or general yard) less interference is caused to switching

and road movement, and the main tracks are less obstructed,

where the engine house is located in the center of the yard and
the main tracks run around the yard."

President Kittredge :—^This report of the Committee on Yards

and Terminals is probably the one report, more than any other,

which has been submitted on lines which the Board of Direction

has tried to have followed by all the committees ; and if you

will pardon me for just a moment, I will say for the Board of

Direction that they have labored long and earnestly to bring

about a general line O'f committee-work, which this report repre-

sents. We have endeavored to have all the committees present

the results of their work in approximately this manner. This

report is presented in such shape that the Association ought to

be able to act on it intelligently and definitely. The Committee

has held numerous meetings and the results of their work are

apparent in the report. We will now consider the conclusions

as they are submitted by the Committee, taking them up in their

order. Discussion is now open on the first paragraph of the

conclusions, relating to cluster or general yard.

Mr. W. M. Camp (Railway and Engineering Review) :—

I

move that this section be accepted.

President Kittredge :—Is there any discussion on this section ?

We ought to have some discussion on each one of these points,

even if the discussion is all favorable. We would like discussion

on both sides, if there is any.

(Alotion carried.)

President Kittredge :—The second paragraph, on freight-car

repair yard, is open. W^e will consider that it is not necessary
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to make a motion that it be accepted, but will consider that the

question of its acceptance is now before the house. The section

reads as follows

:

"Freight-Car Repair Yard.—A repair yard should be com-
posed of short tracks. The spacing of tracks on which light

repairs are to be made should be less than that for tracks oii which
heavy repairs are to be made."

(The section was adopted.)

President Kittredge:—Discussion is now open on the third

paragraph, which reads as follow's

:

"Passenger Coach and Car-Cleaning Yard.—The yards

should be at such a location as to be of ready and quick access

to and from the station. The track should be of such length

that they will accommodate trains without cutting. Better re-

sults will usually be obtained with stub tracks and the car-

cleaners' repair and supply building located at right a.nglos to

them at the stub-end of tracks."

Mr. Tratman :—I would say, to start a little discussion, per-

haps, that two types of car-cleaning yards are considered—those

in which there are parallel tracks connected at one or both ends,

with the house at the side of the yard, and those in which there

are a series of stub tracks with a building at the end of the stub

tracks. The report rather recommends the second type.

(The section was adopted.)

President Kittredge :—Discussion is now^ open on the fourth

paragraph, relating to inbound freight houses. It reads as fol-

lows :

"Inbound Freight Houses.—This house should be of such

width as wnll furnish a reasonable amoimt of floor space for

the holding of freight. (Fifty feet is a good average width.)

Usually not over two tracks are needed. These tracks should be

provided with platforms to avoid the necessity of spotting cars."

Is there any discussion on this section ?

Mr. Camp :—The Committee says : "Usually not over two
tracks are needed." I understand that each track should be pro-

vided with a platform. I would ask if they intend that the

platform should be built between the first track and the freight

house proper, or whether there should be a platform for the
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freig'ht house? Accordingly to the wording of the report, it should

be a platform for each track.

Mr. Tratman :—The plan given shows one platform next

to the house and another platform between the tracks. With
platforms only between alternate pairs of tracks, the cars would

still have to be spotted, so as to get their doors in line to enable

the trucks to be run through from platform to platform. With

cars and tracks alternating, this would not be so necessary.

Mr. Camp:—It is not necessarv to have a platform between

the first track and the house to avoid spotting cars. The Louis-

ville & Nashville and the Michigan Central roads are building

what they call continuous-door freight houses. The whole side

of the freight house is taken up with a series of doors without

any posts, and arranged so that one can open the door at any

point. No matter where a car is placed, one can open a door in

the freight house opposite the door of the car.

Mr. Tratman :—That is not a universal arrangement, and

in a great many freight houses they have a series of doors and

curtain walls between, and unless there is a platform you have

to spot your cars for the doors.

Mr. Camp:—The wording of this paragraph would seem to

imply that the Committee thinks it necessary to have a platform

next to the house, and there is a form of construction where

that is not required. The question is whether that paragiaph

should be put as strong as it is.

Mr. Hunter McDonald (Nashville, Chattanooga & St.

Louis) :

—

I think the point made by ISIr. Camp is well taken. I

do not think the platform should be next to the freight house.

I think there should be two tracks next to the freight house,

and the transfer platform beyond. Sometimes it is necessary to

put three where you have a crowded place. I have seen

in operation during the past year and a half two b.rge freight

houses built by the Lcmisville & Nashville Railroad at Nashville,

where the bottom chord of the roof truss is extended 8 feet be-

yond the posts ; in other words, the platform is roofed and the

doors are hung from the eave of the roof in such a way that any

part of the entire side of the building can be opened up, and there

is no obstruction whatever in the way. The result is that no

cars have to be spotted on the first track. It is an admirable
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arrangement, and is not in keeping- with the plan proposed by
the Committee, as shown by the diagram. It is a decided im-

provement over that.

President Kittredge:—I ask j\Ir. McDonakl if. setting the

posts back 8 feet from the edge of the phitform and covering

it over is not practically putting a platform on the outside of

the building? While under the same roof, it is outside the walls

of the building, whether it has doors or a back partition.

Mr. McDonald :—That is true, but this diagram does not

make the point plain.

Mr. D. W. Lum (Southern Railway) :—It would seem to

me that the object is to avoid spotting cars, and if that object is

to be accomplished, the platforms should be between the tracks, as

indicated on the print.

Mr. J. H. Abbott (Baltimore & Ohio) :—The wording of the

conclusion seems to me to be very happy, in that it does not

specify that you must have a platform, or not a platform. Whether

it is one platform, or two platforms, the only point in view is that

it shall avoid the spotting of cars. If it requires two platforms.

then two should be used; if it requires only one platform, then

one is all that is necessary. I think the wording is very well

as it is.

Mr. A. S. Markley (Chicago & Eastern Illinois) :— I believe

there should be a freight platform between the car and 'the house

for the proper handling of freight. No matter what the con-

struction may be, the doors are there and the posts are in the

way; and these posts must not be in front of the door, and con-

sequently it will be necessar)^ to place the cars so that the posts

do not obstruct the car door. Where we have a platform, no

matter where the cars are set, the cars can be loaded at any point

from the platform.

Mt. McDonald :—I think the gentleman misunderstands the

proposition. The freight house I speak of is 800 feet long, and

there is not a post from one end to the other, at the place where

the car is discharged into the house. Wherever the car stops,

all you have to do is to move the doors and you arc ready to go
to work. The platform is incorporated in the house, and the

supports of the roof are set back 8 feet.



284 PROCEEDINGS OF THE

Mr. Markley :—That practically puts the platform between

the house and the car, as you suggested a short while ago. It

will answer the same purpose as a platform, of course.

Mr. A. W. Swanitz (Chicago Transfer & Clearing Com-
pany) :—I would like an opinion as to the proper door to use, so

as to make a continuous door—what, in the opinion of the mem-
bers, would be the proper door to select for that house.

President Kittredge :—The question asked by Mr. Swanitz

would properly come up under the head of details of construction

of buildings, and not in the arrangement of yards and terminals.

We are considering the arrangement, primarily, of the tracks,

and, of course, the tracks must be taken into consideration, as

related to the freight house.

Mr. Tratman :—I would call the attention of the members
to a sentence in the second paragraph, on page ii, where it says:

*Tt would not be proper for the Committee tO' outline the con-

struction of a freight or transfer house, or the manner of building

a track." We think it is a matter for the Building Committee

to decide as to the construction of the house, while this Commit-

tee has to dO' fnore particularly with the methods of operation

at the house and yard.

President Kittredge :—The Chairman thinks that the posi-

tion taken by the gentleman in charge of the Committee is en-

tirely proper.

Mr. J. B. Flanders (Cincinnati Northern) :—I would like to

ask if it is the intention of the Committee to recommend platforms

between the tracks ?

President Kittredge:—I should think that the wording of

the paragraph is such that it should be provided with platforms,

so that any number of platforms could be supplied. The diagram

to which the Committee has referred shows. a platform between

the tracks.

(The fourth paragraph was adopted. )

President Kittredge :—^AVe will now consider the fifth para-

graph of the conclusions, which reads as follows

:

"Outbound Freight House.—In order to decrease trucking
at this house it should be of narrow width. (Twenty-five C25)
feet is a good average width.) It is of advantage to have a g^'eat

number of cars at the house, so that all freis^ht can be loaded into
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the cars direct. It is not advisable to load through more than

four (4) cars. To prevent the necessity of spotting cars, the

tracks should be separated by platforms. Where a great num-
ber of cars are required, the trucking- distance will usually be de-

creased by having stub tracks running up to the freight house,

which is at right angles to them ; these tracks to be separated by

covered platforms leading to the freight house. In addition to

decreasing the trucking distance, this type avoids trucking through

cars."

The adoption of this conclusion is now beforl the meeting.

Mr. Abbott :—I will offer an amendment to this conclu?ion,

that instead of the words, "the tracks should be separated by

platform," that the same wording as used in the previous para-

graph, viz., "These tracks should be provided with platicrms

to avoid the necessity of spotting cars," be adopted. I do not

altogether like the idea of requiring that platforms should be

placed between each of the tracks. It may be desirable to have

pairs of tracks without platforms, out-of-doors, or without hav-

ing each side provided with a platform.

President Kittredge :—The Committee will accept the amend-

ment in the phraseology, so that the paragraph will read the

same as the last two lines on page 11.

Mr. W. C. Gushing (Pennsylvania Lines) :—I take exception

to the statement that 25 feet is a good average width for out-

bound freight houses. I think it is a minimum width. I think

the proper width for outbound freight houses is 30 feet. Twenty-

five feet, with the accessories which are necessary Lo be placed

on the platform, makes a* crowded platform. I think 30 feet

is better, practically, as the proper average width of outbound

freight houses, and I make a motion to change it to 30 fee*: in-

stead of 25 feet.

Mr. McDonald:—Does that mean that the house is 25 feet,

or does that include the platform ?

'Sir. Gushing :—That means the house from wall to wall.

Mr. McDonald :—As I understand it, there is a platform be-

sides that on the outside?

Mr. Gushing:—Not for an outbound house, necessarily, be-

cause it is not as necessary to have a platform on the outbound

house as on the inbound house, where we have cars to spot. In

many cases it is not easy to put platforms outside of the outbound

house.
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Mr. Markley :— I do not see any difference in outbound or

inbound freight houses. The trucking is simply reversed. In-

stead of the load coming in it goes out, and what will apply to one

should apply to the other.

Mr. Gushing :—There is a difference ; in the one case you

are bringing freight into the house, and in the otlier case you

are backing teams to the freight house and taking it away, and

consequently no outside platform is necessary.

Mr. McDonald :—I am speaking of the platform next to the

track.

Mr. Gushing :—That depends on the construction of the

house.

Mr. McDonald :—It depends en whether the Gommittee

means it shall be a part of the house.

Mr. Gushing:—If it is a separate house it would require

a platform next to the cars. If the tracks are inside the house,

then we do not need to have it.

Mr. Tratman :---We had a long discussion in the Gommittee

over the question of the width of freight houses. The widths

range as high as 60 feet, and over 60 feet, and after a long dis-

cussion among the members of the Gommittee it was decided

to recommend 25 feet. I would, therefore, rather that the Asso-

ciation would pass on the question of making it 30 feet than for

the Gommittee to accept the proposed change.

Mr. Gushing:—I have in mind the pjatform of the new Wis-

consin Gentral freight house in Ghicago, which I believe is a 25-

foot platform, with elevators in it, and when I looked at the freight

house it appeared to be very crowded.

Mr. J. A. Atwood (Pittsburg & Lake Erie) :—I would sug-

gest that the width of the ho'use recommended is that of the house

proper. The platform between the house and the track would

give that much additional width tO' be used.

Prof. W. D. Taylor (University of Wisconsin) :— I move
that the parenthetical clause be made to read, "25 or 30 feet."

Mr. D. W. Lum (Southern Railway) :—In seconding that

motion, it seems to me it ought to be determined just what is

the platform and what is the house, before the width is voted on.

Mr. McDonald refers to a width which is all platform or all

house, as one mav consider it—the walls of the building next to
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the car, as well as on the street side, being wholly composed of

rolling doors. The main posts supporting the trusses are set on

a line with the edge of the platform, on the street side, and set

back about 8 feet on the car side; so that when the doors on

both sides are down there is no outside platform, and when the

doors are raised—the door guides on the car side being hinged

and drawn up—the whole area is a covered platform.

President Kittredge:—As I understand the matter, ihert

is an amendment that 25 or 30 feet be considered the average

width for an outbound freight house.

:\Ir. A. R. Raymer (Pittsburg & Lake Erie) :— I think the

Committee has gone to considerable trouble in trying to get away

from a practice which is not considered good, and is trying tO'

establish something which will be more nearly the ideal. They

make the recommendation that it is an advantage to have a great

number of cars at the house, so that all freight can be loaded

directly into the cars. That very point makes it possible to cut

down the width of the house, and that is the point the Committee

wishes to bring before the convention. I shall oppose increasing

the width of the house. I am in sympathy with the practice of

having the cars properly placed, so that the freight can be put

into the cars immediately on receipt, rather than storing it on the

platforms.

!Mr. McDonald :—I understand this clause and the previous

one to mean that if I choose to cover my platform over and

make it a part of the house, I can do so, and if the platform

should be 8 feet wide, I will have a house 33 feet wide, and with

that understanding of the matter, I see no necessity for any change

in the clause at all.

President Kittredge :—It occurs to me in taking the aver-

age practice of houses that 25 feet is probably too wide rather

than not wide enough. If you take all the freight houses in the

country, you will find a great many more small houses than large

ones. If the matter is measured by the- prevailing width of houses

at present, I think 25 feet is too wade. If you should measure

it by the amount of business done over a platform, probably there

would be more business done over one platform in Chicago than

there would be over 500 platforms in a town the size of Hazelrigg

on the Big Four. It seems to me that the statement of the Com-

mittee in this parenthesis is simply a fair statement of facts.
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(The amendment proposed by Prof. Taylor was not adopted.)

President Kittredge :—The sixth clause is as follows

:

Roadways.—Where the freight house is on one side and a

wall on the other side, the proper minimum width of roadway is

thirty (30) feet. Where a freight house is on one side of it

and a team track or other freight house is on the other side, the

proper minimum width of roadway is forty (40) feet."

Mr. G. M. Walker. Jr. (Kansas City Belt Railway) :—What
is meant by the roadw^ay? Is it the clearance from the car, or

the rail, or from the center of the track ?

Mr. Tratman :—Between the cars.

(The paragraph was adopted, as read.)

Mr. McDonald :— I move the adoption of the report as a

whole.

(Motion carried.)

President Kittredge :-—The chairman wishes to thank the

Committee, in dismissing them, for presenting the report in

such a manner that it could be acted on promptly, intelligently and

in good order, and begs to call the attention of other committee-

men who are present tO' this report as something after which they

could fashion their reports with benefit to the Association.

We will now take up the consideration of the report on

Wooden Bridges and Trestles. Mr. McGonagle, the chairman

of the Committee, is not present, and we will ask Mr. Lum, the

vice-chairman, to present the report, artd request other members

of the Committee who are present to take seats on the platform.

REPORT OF COMMITTEE No. VII.—ON WOODEN
BRIDGES AND TRESTLES.

To the Members of the American Railway Engineering and Maintenance-

of-Way Association:

Your Committee No. VII, on Wcoden Bridges and Trestles, desire to

submit the following report:

It was found to be impracticable to get the members of our Com-
mittee together during the year, although several attempts were made to

do so. The widely separated localities in which the different members re-

side and the extreme pressure of business on every railroad have made
it practically impossible to take the time to attend a meeting of the full

Committee. However, a sub-committee, consisting of Messrs. D. W. Lum,
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of the Southern Railway, and I. O. Walker, of the N. C. & St. L. Railway,

have put in considerable hard work during the year and have evolved what

they call a "Composite Plan" for a pile and framed trestle bridge. A
copy of this plan was submitted to each of the members of the Committee,

but it did not meet with favor, as it only indicated an average practice and

not the best practice. The plan is herewith submitted to the Association as

the work of the sub-committee.

The day is past and gone when a wooden bridge can be considered

as a desirable structure on a railroad, and in putting them in we do so

with almost an assurance that they will be replaced by a permanent struc-

ture within the life of the first timber used in the construction. There

are localities, however, where it seems imperative not only to put in a

wooden bridge in the original construction, but to maintain it as such

permanentl)'. In cases of this kind it seems like true economy to put in

the best type of wooden bridges.

The experts differ quite as much in deciding what is the best type of

a wooden bridge as they do in determining the best type of a stetel struc-

ture, and your Committee can only propose for consideration a type that

has been proved by experience to be a safe structure and one economical

to maintain.

1. Length of Span.—Spans to be twelve feet centers for intermediate

bents and eleven feet six inches for end bents, thus permitting the use of

twenty-four-foot stringers.

2. Foundation.—Foundations to be of piling in all cases where possible,

and when not possible to put in piling, to use concrete or masonry piers, but

never to use mud-sills below the level of extreme hig'h water and not at

all unless compelled to do so by circumstances. Piling" should be native

timber if possible, cut when the sap is down in the winter season and

carefully trimmed and peeled. There should be six piles to each bent of

pile bridge and an additional number for framed bents of high bridges to

make a good foundation for interior batter posts. Piles should be thor-

oughly driven even to the extreme case, as has been quoted, where an

Irish foreman was asked when he considered a pile to be driven, and

replied, "When it won't go any more." In other words, use more com-
mon sense and less theory in determining when a pile is driven.

3. Swayhraces.—Swaybraces should be not less than three by twelve

inches in section and of such length as to give the nearest practical angle

of forty-five degrees in inclination. It is not necessary to use extremely

long braces, quite as good results being obtained by properly lapping the

shorter lengths. All swaybraces should be fastened to piles and caps with

boat-spikes, three to each intersection, and of a length equal to twice the

thickness of the plank plus one inch.

4. Girts.—Girts should be not less than eight by ten inches in section,

lapped over or under each other at the bents and bolted thoroughly to

same. There should be four lines of girts at each separate story extending

through to the pile bents at end of structure.

19
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5. Sash Braces.—In pile bridges exceeding twenty feet in height, it is

Tecommended that sash braces three by twelve inches in section and doubled

he placed one foot above the ground line and also midway between this

,

point and the cap, and thoroughly bolted to each pile. This adds mate-

rially to the lateral stiffness of the structure.

6. Sills.—Sills should be twelve by twelve inches in section, of White

iPine, Southern pine or fir timber and fastened to each pile with a drift bolt

of one inch diameter and twenty-four inches long with chisel point and no

head.

7. Posts.—Posts should be twelve by twelve inches in section, of

White or Norway pine. Southern pine or fir timber, with two dowels

three-quarters of an inch diameter and twelve inches long at the foot of

each post.

8. Caps.—Caps should be twelve by fourteen inches in section, of

White pine, Southern pine or fir timber, sized one side to eleven and three-

quarters inches in thickness and fastened to each pile or post with one

drift bolt three-quarters of an inch in diameter and twenty-four inches

long, with chisel point and no head.

9. Stringers.—Stringers should be eight by sixteen inches in section,

of Washington fir or long-leaf Southern pine timber and should be a

length equal to twice the span and laid with broken joints. There should

be three lines under each rail and one line under each guard-rail, and they

should be fastened with drift bolts three-quarters of an inch in diameter

and twenty-four inches long, with chisel points and no heads. There

should be only one drift bolt placed into the cap at each intersection of

the group of stringers with cap, and this bolt should be placed in the con-

tinuous stick. The outside or jack stringers should be butted together

and one drift bolt placed into cap at each end of the butt joint. The
stringers in main chord should be packed together with bolts and cast iron

packing blocks one and one-eighth inches in thickness. Two packing bolts

to each span in each group of stringers.

10. Ties.—^Tits should be six by eight inches in section and twelve

feet long sized one side to five and three-quarters inches and laid uni-

formly twelve inches center to center. They should be of White Oak
timber, if possible, or of White pine or Southern pine, where White Oak
as not to be obtained.

11. Guard-rails.—Guard-rails should be eight by ten inches in section,

fourteen feet long of White pine or Southern pine halved together at joints

and joint placed over middle of span. They should be bolted through the

tie and outside or jack stringer with machine bolts three-quarters of an

inch in diameter and three to each span. Guard-rails should be notched

two inches in depth over ties.

12. End Planks.—White pine furring strips of two by six inches in

section and four feet long should be spiked to the end of main and jack

stringers and caps, and upon these there should be fastened four end
planks three by twelve inches in section and twelve to eighteen feet long

1



THIRD AXXUAL CONVENTION. 291

to take care of the ballast at end of bridge and to permit of a smooth con-

nection between the embankment and the bridge.

The above features are, in the opinion of your Committee, typical for

the present loads which our bridges are required to carry. We do not

submit d typical plan for the reason that all railroads will continue in the

future, as in the past, to design and construct their wooden bridges after

the ideas of their own engineering departments, but we submit them as

safe and economical in the true sense of that word to those who wish to

profit by the experience of others, and hope that they may prove of some
benefit to our members.

Respectfully submitted,

W. A. McGoNAGLE, D. & I. R. R. R., Duluth, Minn., Chairman.

Mr. D. W. Lum (Southern Railway) :—The members of this

Committee are located at points rather remote, and have not been

able to meet at any time during- the year, and several of the mem-
bers have never met one another. Our chairman lias not been

able to give the matter the attention that he desired, but very

shortly before the convention he forwarded to the Secretary a

statement or report, which is here presented. One of the sub-

committees obtained from about 35 or 40 railroads blue prints

of the standard trestles in use. This sub-committee met at Wash-
ington and endeavored to make a composite print from these 35
or 40 standards. Xbw, with a composite, like a compromise, we
are sure of one thing, and that is that it will never be satisfactory,

to anyone. This composite print is submitted for the Association

to act on, to dissect and dismember, and to use, perhaps, as a text

for such sermons or instructions as they may wish to give us.

We are here to receive these instructions. There is one peculiar

thing that you will recognize, and that is that the chairman's report

is presented and the report of the sub-committee is also presented,

and they differ very materially in man\- ways, so that you may
take your choice. If you do not like one, the other is presented,

and you can choose between them.

President Kittredge :—The report of the Committee on

Wooden Bridges and Trestles is before you. As this report stands

in rather a peculiar position, it might possiblv be well for the

Association to accept it as a report of progress, and refer it Ijack

to the Committee for completion. The report is not in just the

form it should be for this Association to act upon any conclusions
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in regard to the matter, and the disposition suggested might be

a good one.

Mr. W. B. Poland (Baltimore & Ohio Southwestern):—^I

move that the report of the Committee on Wooden Bridges and

Trestles be accepted and referred back to the Committee for a

further report.

Mr. I. O. Walker (Nashville, Chattanooga -Sz St. Louis) :

—

Just a word in regard to the information furnished the Com-
mittee by the various railroads. The sub-committee has received

on the pile and trestle work reports from 45 railroads, of v^hich

33 were effective; that is, the other 12 or 13 roads either had no

trestles or only one or two, and it was not \vorth while consider-

ing them. That left about 75,000 miles of road reporting, or

practically one-third of roads in the United States. The Com-
mittee would ask urgently that those roads which have not

answered Circular 18 of the Secretary do so as soon as conven-

ient, and the Committee will appreciate it.

Mr. W. C. Cushing (Pennsylvania Lines) :— I would make
a suggestion in regard to the future work of the Committee on

this subject, and that is, that it is entirely proper to place oii iheir

drawing the locomotive diagram from which it is compiled. I do

not think it is suflBcient to say, as the Committee does, that this

may be considered as a good, safe trestle. That hardly means

anything to me, because all roads are not using the same weight

of engines and cars, and I think it is important that we should

know how the stringers were calculated for this ; that is, what

load. Xo information is given as to that, and it is always proper

to accompany a drawing of this kind with that information.

Mr. Lum :—The stringers are- calculated for 100-ton con-

solidation engine ; that is, 45,000 pounds on an axle, which gives

about 1,400 pounds per square inch of fiber stress.

Mr. Hunter McDonald (Nashville, Chattanooga & St.

Louis ) :— I want to call attention to the fact that the text of this

report is one thing and the illustration is another. C>ne of them
is the report of the Committee, as I understand it, and the other is

the report of the sub-committee, and I think we are setting a bad

precedent when we accept a report as a report of the Committee

when it only comes from one or two members. While I do not

think we should be so ungrateful as not to recognize the work
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of the members of the Committee, I have no objection to offer

other than to say it is a bad precedent to accept a report signed

only by the chairman.

Mr. Walker:—I think the criticism made by Mr. McDonald

is a good one. and it is no more than justice to the Associa-

tion that the reason for the report being in this duplex condition

should be placed before them. The sub-committee met in Wash-

ington and took these 45 plans and made an average plan there-

from, never intending that the Association should see that plan,

|3ut intending to use it as a study plan, and distribute it to the

members of the Committee for criticism and correction, and finally

to adopt in the Committee a standard plan or type which we would

submit to the Association. This study is what is before the Asso-

ciation attached to Mr. McGonagle's report. The chairman, for

some reason which I do^ not entirely understand, failed to dis-

tribute this study to the members of the Committee in time. Con-

sequently the study did not receive the attention which was ex-

pected, and received very little attention until the date of this

meeting. I think, as a member of the Committee, that the first

motion, that the report be accepted as a report of progress and

referred back to the Coinmittee for further work, is entirely

correct.

(The motion was carried.)

Mr. J. P. Snow (Boston & Maine—by letter) :—The report

deals only with trestles, but refers to them as wooden bridges in

such a way that the inference might be drawn that the order of

wooden bridges consisted only of the genus trestle. This, of

course, was not intended. The very large numbers of wooden

truss bridges doing service, and the considerable number now
being built in this country, prove their right to be given a place

in our literature, and I hope that future reports of our Committee

will open up discussions of their good and bad features.

As the report before us concerns only trestles, it is appro-

priate to confine the discussion to them.

The structure recommended for consideration and described

in the twelve numbered paragraphs of the report is evidently

designed for very heavy traffic, although the live load is not

specified. For ordinary service much less expensive structures

are admissible, and the following is submitted as representing the

writer's practice

:
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Spans of 15-foot centers for intermediate bents and 14 feet

for end bents. Thirty- foot timber of the kinds named by the

Committee is easily procnralile for stringers.

Four piles per bent will answer for low trestles, where there

is no current of water to cause ice or drift to crowd them. Six
or more should be used where ice is a factor.

Sway braces should be used for heights of 12 feet or over,

but for heights less. than 12 feet, if on tangent and not subject to

ice, no braces are needed.

Longitudinal girts. 4x12 inches, disposed as called for in the

report, should be used where bracing is more than one story high.

Sash braces are hardly needed at the ground line, but should

be used at the division of stories of sway bracing.

Caps for pile bents should preferably be "girder and rider;"

that is. the piles should be boxed into on each side, leaving a

tenon 4 or 5 inches thick and two 7xi4-inch sticks bolted on

with screw bolts and a 4x1 6-inch laid on top and spiked to the

girders. This is more expensive to put on than a solid cap, but

it adds very much to the stiffness of the bent and holds the piles

securely in line. If a bent is capped as recommended in the re-

port, the piles are very frequently split, hauled out from under

the cap or the drift bolt bent by the pile springing out of line.

This trouble is, of course, more serious with low bents than with

high ones. The 4xi6-inch rider cap serves a double purpose. It

protects the pile tenons from the weather, and it requires the bents

to be capped so much below the stringers that in renewals the

work can be done without disturbing the old structure.

Stringers should be two ioxi6-inch under each r.til and one

8xi6-inch outside, 10 feet out to out. All should be in 30-foot

lengths, and the two main sticks should be spaced 2 inches apart

with c. i. spool separators between. The joints should be broken

and one ^-inch packing bolt with separator used at each end of

each stick. Each end of each side stringer and the middle of each

main stringer stick should be drift-bolted to the cap with a ^-inch
drift, 22 inches long, these bolts to be so placed that they will

go into the girder cap. The objection to three sticks per rail is

that for a given line of stringer one cap will have one stick con-

tinuous over it and the next will have two, and so on. The con-

tinuity of the sticks adds something to their effective strength
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and stiffness, and it is desirable to have this feature uniform.

The above sizes are based on a fiber strain of 1,200 pounds per

inch in the stringers, after allowing what is deemed safe for

the continuity and providing for a deviation of about 6 inches

in the length of the spans as driven from that laid out.

Ties should be 6x8 inches by 12 feet, planed one side to

even thickness and laid flatwise 14 inches on centers. Long leaf

Southern pine is preferred as being more durable than oak or

chestnut. Lining spikes should be driven in each side stringer

through the same tie. about 6 to 8 feet apart. If the track gets

slightly out of line, these spikes can be drawn and the track

lined up.

Tie spacers should be 6x8 inches, in any length, with butts

halved on ties and secured every fourth tie with a gx^-inch lag

screw and round commercial washer. They should be dapped

I inch, leaving them 5 inches above the tie, and should be slightly

beveled, say ^ inch wide, on both corners. They should be

placed flush with ends of ties.

Guard rails should preferably be of same size as main rails

and placed inside of same, so there shall be at least 8 inches clear

between heads of main and guard rails ; 9 inches is better. They
should be brought together at points at least 30 feet from the

ends of the trestle and finished with an old frog point or special

casting.

The above structure is designed -for a live load of 6,880

pounds per foot of track, or engines with 45,000 pounds per axle,

8 feet apart, and fiber strain of 1,200 in the stringers. The span

is taken as 15 "feet 6 inches, to allow for the impossibility of get-

ting the bents driven exactly where laid out. The ties are con-

sidered to distribute the load so that 85 per cent of it is carried

by the main stringers, and the continuity of the stringer sticks

is supposed to reduce the moment about one-eighth part.

. Fourteen-inch spacing of ties is preferred to that given in

the report, as it is just as safe and the cog on the tie spacer is 50
per cent stronger than if the spacing is 12 inches. Where 4-inch

cogs are used it is frequently the case that several contiguous

ones will split off, leaving the ties liable to bunch. A derailed

wheel will pass as safely over ties spaced 6 inches in the clear as

if only 4 inches. Another objection to 4-inch spacing is that it
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just lets a man's boot througli and it is sometimes difficult to get

it out again. A case occurred in the writer's experience where

a man lost his leg by being caught in this way.

The report does not specify the distance out for the guard

timber. It should be flush with ends of ties. If set in, as is fre-

quently advocated, the ties may as well be shortened and save

the timber. In double track trestles the ties should be butted

on a middle stringer and a 6xi 2-inch used for spacer. Ties long

enough for both tracks are not desirable, on account of trouble

in renewing. The true office of the so-called guard timber is

to space the ties. It is very inefficient as a guard. Inside rails

are prescribed by law in some states, and are by far the best guards

available.

One design of trestle is not applicable to all ra'droads and

conditions, of course. For heavier loads than that mentioned

above, larger timber is required, but if the basis there specified

is followed there need be no fear of lack of strength. It is not

essential to design timber trestles for so large a prospective in-

crease of loading as should be provided for in metal structures.

Their life is but about fourteen years in the climate of New Eng-

land, hence provision for usefulness in the distant future is un-

necessary.

President Kittredge :—The next report is that cm Masonry.

Mr. H. G. Kelley, of the Minneapolis & St. Louis Railway, the

vice-chairman of the Committee, will present the report.

REPORT OF COMMITTEE No. VIII.—ON MASONRY.

To the Members of the American Railway Engineering and Maintenance-

of-i^'ay Association:

The Committee on Masonry, in continuing its work for the past year,

has considered that some detailed consideration of classification of the

different kinds of masonry might be of practical value to the members, and

might possibly lead, in a measure, to uniformity of practice, so far as

such uniformity is possible and desirable. To that end standard specifica-

tions and other data, in regard to their practice and customs as to masonry

construction, have been obtained from nearly seventy of the railroads of

the United States, Canada and Mexico. Of this number, fifty roads may
be classed as of some considerable extent and experience, and the re-

mainder also as of value in showing conditions that obtain on smaller

roads. Not that size of a railroad necessarily makes its practice in ma-
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sonry construction, or in other matters, something to be unquestionably-

approved and followed, but amount, extent, and varying conditions to

be met naturally bring up more difficulties to be provided for than would

be found on a shorter line.

A review, however, of the best specifications seems to show a rather

surprising substantial agreement in numerous main points. As to stone

masonry, for instance, some roads name coping and bridge-seat masonry

and then classes i, 2 and 3 for what may be termed the body of the

work; others name classes i, 2, 3 and 4; and still others, while not

stating classes by numbers, yet, under some nomenclature, have virtually

these three or four classes. It seems feasible to have substantial agree-

ment on some classification that can be made to apply to general practice

throughout the country. In doing this it is not anticipated by the Com-
mittee that they will be able to present, on first trial, a complete specifica-

tion that will meet with approval of all parties. It is conceivable, how-

ever, that an outline may be made that will differ but little from the best

practice, and that can, by minor amendments, be easily made to include

the particular specialties that any road may think desirable for their

conditions.

The basis of such an outline is presented further on in this report, with

the hope that if the general idea of uniformity is considered desirable

and feasible, that the criticisms of the members may help to bring it into

practical shape.

One feature has been forcibly brought to the attention of the Com-
mittee, by responses from several first-class roads. This is perhaps best

indicated by a quotation from one communication from an important first-

class railroad : "All our masonry is built by our own men, and we
have no printed specifications, as the foremen understand how the work
should be done."

Almost the same language is used in responses from Chief Engineers

of several other roads. It is not this Committee's province or desire to

take issue with this, in many respects most excellent practice; but even

with such practice, it might be found worth while to have a general

printed description of what is considered requisite for good work. The
outline that the Committee ventures to present might perhaps be better

termed a "Description" of several classes of masonry, rather than a for-

mal "Specification." It would be something that, with a few additional

requirements printed on accompanying sheets to show what other special

conditions, if any, are to be exacted from a contractor, would then con-

stitute a complete specification, and could be made part of a contract.

One point of objection that is found in several good specifications for ma-
sonry is that, along with the outline and kind and quality of work that is

wanted, various provisions not in themselves descriptive of the masonry
are included, such as a clause that "the presence of the engineer or in-

spector shall not release in any degree the responsibility of the contractor
;"

or, "that" no conventional measurement will be allowed, any rule or cus-

tom of the country to the contrary notwithstanding." Such provisions.
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while entirely right and proper, in many cases are not, it would seem,

any part of a "description" of masonry, which is, perhaps, after all, pretty

nearly what "Specifications for Masonry" should be.

Some of the best roads seem to appreciate the force of this, and their

specifications for masonry are strictly descriptions of the materials to be

used and the manner of using them, the same being entirely impersonal

and as readily applicable to work done by their own men as by outside

contractors.

The necessary proper restrictions as to contract work can easily be

given on a separate sheet and with increased force and clearness, from

the very fact that they are separately stated.

Before giving a suggestion for description of the several classes of

stone masonry, a general definition of masonry is submitted, as follows

:

"Masonry, in its widest sense, includes all constructions of stone or

kindred substitute materials, in which the separate pieces are either

placed together, with or without cementing' material to join them, or, when
not separately placed, are encased in a matrix of firmly cementing material."

This definition is intended to cover everything properly classable as

masonry. Of course, the better the materials and workmanship, the

better and more permanent the resulting structure, and the best and most
substantial masonry can be made to approximate in permanency works

of nature.

From work of such character the scale of quality may be graded

down, until the poorest masonry may be inferior, in point of durability, to

the most ordinary wood construction, yet the inferior structure of stone

or kindred materials is masonry, nevertheless. Besides the general

gradation of masonry, as to quality, there are various special

subdivisions to be noted, all, of course, still subject in their own
class to the range of quality from good to bad. For reasonable clearness,

masonry should usually be named under the proper one of such sub-

divisions. Some of these may be named as follows

:

Stone masonry, with numerous possible qualifying descriptive terms
and variations;

Brick masonry;
Concrete masonry.

These three subdivisions may perhaps at present time be construed

to cover nearly, if not quite all, masonry ; the terms "stone'" and "brick"

being understood to include the most inferior as well as the highest class

of these materials, and concrete masonry covering work made up from

combinations of either or both of these materials, with a proper cementing

matrix. It may be of no little value for this Association to give the

authority of its approval to a sound and comprehensive definition of what

constitutes masonry.

After offering for criticism a definition for masonry, the Committee

further presents a suggestion for some particular descriptions herein-

before referred to, in the hope that it may do something to harmonize
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good railroad practice in usual masonry construction. Of course, the

best "description" or "specification" will not insure good work, if con-

strued or carried out by incompetent, careless or dishonest agents, but is

yet of much value, even with unsatisfactory agents ; and, under usual

conditions, will go far towards securing good, strong work at reasonable

cost. The attempt is made to furnish enough of an outline to constitute

a good, common nucleus, to which different parties may add other par-

ticulars descriptive of the peculiarities of their various situations. The
outline here given might be printed on two leaves of usual contract form,

leaving sufficient blank space at end of each class description for such

special amendment as might be desired.

DESCRIPTION OF STONE MASONRY.

All stones used for masonry shall be sound, durable, well seasoned.

from sources approved by the engineer, and shall be laid on their natural

beds.

Mortar, for laying up stone masonry, unless otherwise expressly

stated, shall consist as follows : Either one part of approved Portland

cement to three parts of good, sharp sand, or one part of approved natural

cement to two parts good, sharp sand, all to be very carefully measured
and mixed, and to be used always before it shall have commenced to set.

Mortar, for pointing, shall consist of one part Portland cement to one
or two parts of sand.

(Space for additions.)

Finished copings, parapets, bridge-seats, and other Unely dressed

special stones.—Work that comes under this head shall be of selected

stone, of the best quality, free from defects, shall be very accurately cut,

being finely bush-hammered where called for, and as per plan and dimen-
sions given. To be laid to %-inch joints.

(Space for additions.)

First-class Masonry.—First-class masonfy will be laid in Portland

cement mortar, in regular courses, each stone being carefully cleaned

and dampened, if desirable, before setting. The face stones shall be

rock-faced, with edges pitched to a straight line, and no projections ex-

ceeding three inches. A draft line, two inches wide, shall be cut at each

angle in the masonry. The beds throughout and the joints for 12 inches

back from the face shall be dressed to lay to %-inch joints. No course

shall be less than 12 nor more than 30 inches 'in thickness, and, except

the coping, and the thickness of any course shall not exceed the course

below it. Stretchers shall not be less than 3 feet long, and not less than

18 inches wide, nor less in average width than iVi times its height, and
at no single place less in widtli than height.

Headers must not be less than 4 feet long, where the wall is of

sufficient thickness, and the majority shall exceed that length. Where
the wall is not over 5 feet thick, they shall extend entirely through ihe

wall. Headers will extend at least 20 inches beyond the width of the

adjacent stretchers. The usual arrangement shall consist of headers and
stretchers, alternately arranged, so as to thoroughly bond together the

face stones and the backing; for rare exceptions, two stretchers will be
allowed to one header, by special permission, to cover each such case.

The stones of each course of the face must break joints at least one foot
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with those of the course below. No hammering will be allowed on any
stone after it is set. Each stone must be set upon a full bed of fresh

mortar, the broadest bed down, and brought to a firm and level bearing
without spalls or pinners.

Backing.—The backing shall consist of large-sized, well-shaped stones

laid in full mortar beds and breaking joints so as to thoroughly bond
the work together. The spaces between the larger stones shall not be
over six inches in width and shall be thoroughly filled with small stones

and spalls laid flat, and all spaces flushed full with mortar. The courses
shall correspond with the face stone, but may be made up in part by
two thicknesses, providing no stone less than 8 inches thick be used.

In cases approved by the engineer, satisfactory Portland cement concrete

may be used for backing.
Second-class Masonry.—Second-class masonry shall be laid in cement

mortar. The face stones shall be rock- faced, no projections over 3 inches,

edges pitched to a straight line, shall have parallel beds and rectangular
joints. The beds and joints for 8 inches back from face shall be dressed
to lay not over %-inch joint. The stones need not be laid up in regular
course, but shall be laid level on their natural beds, shall be well bonded,
having at least one header 3 feet 6 inches long to every three stretchers

with joints well broken; no stone shall be less than 8 inches thick, and
no stone shall measure in its least horizontal dimensions less than 12

inches, nor less than its thickness.

Backing.—The backing shall consist of well-shaped stones, not less

than 6 inches thick, and of which at least one-half shall measure 3 cubic
feet, to be laid in full mortar beds, with joints well broken, well bonded
together, and with the face stone. All spaces to be thoroughly filled with
small stones and cement mortar.

Third-class Masonry.—Third-class masonry shall be laid dry or in

mortar, according to the direction of the engineer. It shall consist of
good quarry stone, laid upon the natural beds, and roughly squared, on
joints, beds and faces, the stones breaking joints at least 6 inches;
the wall shall be bound together by headers, occupying one-fifth of the
area of the face of the wall front and rear, and extending through walls

3 feet or less in thickness ; no stone shall be used in the face of the wall
less than 6 inches thick or less than 12 inches on the least horizontal
dimensions.

Concrete Masonry.—Cement concrete may be described as formed of

broken stone or brick, gravel or kindred materials, cement and sand. A
combination of the best materials, in the best proportions, and with the

greatest care and thoroughness of preparation, placing and protection

until thoroughly set, will result in the best possible work—work that, judg-

ing from past and recent experience, may be considered nearly, if not

quite, the equal to the best stone masonry in respect to stability and

durability. In proportion as any of the constituent parts are of inferior

quality, or the workmanship and care deteriorates, the resultant will be

of inferior quality as to appearance, strength or durability.

Fortunately, however, in the use of cement concrete, for the many
and diverse purposes and places for which it is proper and often superior to

other materials, no such extreme theoretical assurances of its complete

and minute integrity are required.

Experience, especially of recent years, has so far advanced our knowl-

edge and justified confidence in the substantial integrity and ample security
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of good cement structures, well designed for their situation, that no one

need hesitate to use it in important work, a reasonably close approach to

the theoretical requirements for the "best concrete" being entirely practical

to obtain with means available in most situations.

The adoption of concrete for the whole or part of any structure should

be done with judgment as to its appropriateness for the service required,

avoiding the extreme of placing concrete where stone masonry is evidently

better for the purpose, all things considered ; as well as the other extreme

of failing to use it where its adaptability is conspicuous.

Judicious combinations of two kinds of work can sometimes be ad-

vantageously made ; a granite face, with concrete backing, being often

a good combination ; likewise, a brick facing, with concrete backing, may
in some cases be a desirable arrangement. In any such combinations, care

should be taken to have strong mechanical bonding between face and
backing, as well as good cement adhesion.

In the formation of cement concrete, of course, the quality of the

cement is of prime importance, as, with poor cement, strong work is

impossible, however excellent all other ingredients and however thorough

and faithful the work. This naturally leads to the consideration of what
are proper requirements for different kinds of cement and what are proper

methods of ascertaining whether such requirements are carried out.

A report on qualities of cements and tests to ascertain the same might

be a very lengthy one, and still be only an abstract from able reports

already published on these subjects. It will be considered sufficient for

the practical consideration of this Association to state in a few words

what should be the minimum requirements for natural, liydraulic, and

also for Portland cement, to permit their use in i^espectively proper parts

of usual railroad cement concrete structures.

Similarly, a few words tells what may be generally accepted as re-

quirements about quality of stone and sand to enable good, strong work
to be produced.

After that, thorough mixing, compact placing, and proper temporary

protection, when necessary, covers perhaps all the fundamental principles

of good cement concrete making.

A detailed specification is but a more or less elaborate statement of

the above points. The following outline herein attempted is meant to

cover only such points as there seems to be some hope to get reasonable

agreement on, leaving further necessary elaboration to individual ideas:

OUTLINE SPECIFICATION FOR CEMENT CONCRETE.

Cement.—Natural hydraulic cements used shall be freshly made, of
uniform quality, so ground that 75 per cent will pass through a sieve

with 10,000 meshes per square inch, shall have a tensile strength on one
square inch section of not less than 100 pounds at age of 7 days— i day
in air and 6 days in water—and not less than 160 pounds per square inch
at age of 28 days.

When mixed with equal parts of good, sharp sand, shall have a
strength of not less than 80 pounds per square inch at age of 7 days—

i
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day in air and 6 days in water—and not less than 140 pounds per square
inch at age of 28 days.

Portland cements used shall be of uniform quality, so ground that
90 per cent shall pass through a sieve with 10,000 meshes per square inch,
shall have a neat tensile strength on one square inch section of not less
than 350 pounds at age of 7 days— i day in air and 6 days in water

—

and not less than 500 pounds per square inch at age of 28 days.
When mixed with three parts of good, sharp sand, shall have a

strength of not less than 160 pounds per square inch at age of 7 days

—

I day in air and 6 days in water.

Cement shall be subject to such additional test requirements as may
be especially called for.

Proportions.—Cement and Sand: For natural hydraulic cements, the
proportion of cement to sand shall not be greater than i to i, nor less
than I of cement to 2 of sand.

For Portland cements, the proportion of cement to sand shall not be
greater than i of cement to 2 of sand, nor less than i of cement to 5
of sand.

Broken stone to pass through 2-inch ring, screened gravel or substitute
materials—no more of this material shall be used than can be effectually

covered and united together by the cementing mortar. It shall generally
be moistened before being combined with the other ingredients.

Water.—Sufficient water shall generally be used to make a mod-
erately wet concrete.

The above statements as to proportions are intended for work in

the open air and during moderate weather, and such proportions may
be varied for conditions of' use under water or in freezing weather, the
modifications in such cases consisting mainly of using a larger proportion
of cement and a less proportion of water than would be used under con-
ditions first stated.

Mixing.—A standard for mixing of the various materials is as fol-

lows : Mixing cement concrete by hand labor :—The proper amount of
sand shall be spread out evenly on a smooth, tight platform ; then add
the proper amount of cement, and thoroughly mix the two until the mass-
is of an even color; this amount of mixing should be equal to four times-

turning over with a shovel ; then add a proper amount of water for
the conditions of the work in hand and mix thoroughly again until a
good plastic mortar is formed ; then add the proper amount of broken-

stone or clean gravel stones, and again thoroughly mix the niass until

the stones are covered with the mortar and all voids completely filled

;

the amount of mixing for this part of the work should be equal to four
times turning over with a shovel.

Cement concrete may also be mixed by well-made mixing machines.
Machines will be preferred which permit, first, the dry mixing of the
cement and sand, then the addition of the water and stone ; also such
machines or arrangements as conveniently permit the indefinite con-
tinuance or repetition of the mixing process will be preferred to those
that have a fixed limit for the amount of mixing they can conveniently
give to a given charge or amount of concrete.

Whether in mixing by hand labor or by machines, great care should!
be taken to keep the mixture entirely free from all foreign substances, like:

paper, chips, rags, sticks, etc.

A concise statement of the intent of the above limitations for cement
concrete may be made something as follows: Using cem?nts that are in

quality not any below, but rather above, the average of the good brands
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in the market, reliable cement concretes may be used with confidence

under appropriate conditions, composed as follows : For natural hydraulic

cement concrete a good mixture of i part natural hydraulic cement, i part

good sand, and 2 parts broken stone may be considered as good, strong con-

crete, as practically can be made with natural cement. One part natural

cement, 2 parts sand, and 4 to 4V2 parts broken stone may be considered

as poor and weak concrete as practically should be made with natural

cement, to be used in any work to be classed as durable and sufificient

for loads usually placed upon masonry of ordinary dimensions.

For Portland cement concrete a good mixture of i part Portland

cement, 2 parts good sand and 4 parts broken stone may be considered

as good, strong concrete as practically need to be used for any piece of

Portland cement concrete of appreciable bulk.

A good mixture of i part Portland cement, 3 parts sand, and 6 parts

broken stone may be considered as giving a concrete of sufficient strength,

when of proper dimensions, for any ordinary masonry construction, and, at

many times and places, ample for very heavy work.

A good mixture of i part Portland cement, 4 parts good sand, and 8

parts broken stone may be' considered as giving a concrete of sufficient

strength, when of proper dimensions, for much ordinary, plain work in

favorable positions.

With any of these Portland cement concretes there may be judiciously

used, on their exposed faces, a "skin" or facing of rich Portland cement

mortar, about i^/^ inch thick, to be built up at the same time as the

concrete backing, and both tamped well together. This facing should

not be too rich in cement, not richer than i part cement to 2 parts sand.

In some instances Portland cement concrete has been used in railroad

structures, made by mixing the cement direct with certain gravels, as

found in favorable banks, without screening to separate the sand and

pebbles. It is not thought that such practice could be indorsed for fre-

quent use, or as safe to follow, except with 'unusually favorable mate-

rials, and by individuals whose extensive personal experience might war-

rant them in it.

The range of. proportions previousl}' given in this outline may pos-

sibly be as great as might at times be found in some favorable natural

gravel banks, but, if the sand and pebbles are separated by screenings and

then united with the cement in ascertained proportions, assurance can be

felt that the desired strength of concrete, not too rich or too weak, is being

obtained.

There is some difference of opinion among engineers as to the ad-

vantages, respectively, of broken stone or natural rounded pebbles for

use in concrete. Both are used, and much good work is done with both

of them. For the very best work good, crushed trap rock or hard lime-

stone will probably give somewhat stronger work with same quantities of

cernent than the natural rounded pebbles, especially for tests under one

year in age. ,
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COST OF CONCRETE.

It is very diflicult to give any general statement that slnll be of value

as to cost of concrete masonry work.

Referring to railroad structures of Portland cement concrete, such

as abutments, culverts, arches up to 30-feet span, of varying proportions

in the concrete mixture, and in widely different situations, the cost per

cubic yard for good work that has stood up to its requirements has been

variously reported at from somew^hat less than five dollars up to about ten

dollars. In most of these situations the stone masonry that would have

been considered right for the same place would have cost from 20 to 80

per cent more money.

If the structures are considered of equal value, the smaller saving

may be well worth making, and the larger saving might many times help

to determine the question as to whether a timber structure in bad order

should again be renewed with timber or be replaced with something more

permanent, upheld by concrete masonry.

An accurate account of cost is given herewith as a sample of good

work recently done near Pittsburg, Pa., which is of interest

:

REPORT OF CONSTRUCTION OF ARCH BUILT UNDER TRAFFIC, APRIL TO JUNE,
I9OI, NEAR PITTSBURG, PA.

Semicircular arch, span, 26 ft.

Length of barrel, 62 ft.

Length of east wings, 22 ft.

Length of west wings, 21 ft.

Length of retaining wall returns at end of west wings, 39 ft.

Wing copings, 18 inches thick and sloped.

Other copings, 18 inches thick and horizontal.

Top parapet copings above intrados of arch, 5 ft. 6 in.

Average height of bench walls, 10 ft.

Thickness of bench walls at spring line, 7 ft.

Thickness of arch at crown, 26 in.

Height of haunch above spring line, 7 ft.

Up to present time (Feb. 6, 1902) the general condition of the_ structure

is perfectly satisfactory, there being no signs of weakness or indication

ot bad weathering. In massive masonry, the engineer in charge thinks

general dimensions may be somewhat reduced, as compared with those

used in ordinary first or second class stone masonry for railroad purposes

where it is proposed to build of Portland cement concrete.

In the concrete. Atlas American Portland cement was used through-

out, with river gravel and sand. Two proportions were used, the weaker
in foundations and backings, and the other in all face work and in the

26-inch ring work. One part cement, 2 parts sand, 10 parts gravel formed
the weaker mixture. In the other we added one-half part cement. We
<;ecured our gravel in two sizes or grades, and the intention was to use

8 parts of the coarser and 2 parts of the finer. The finer grade contained

no pebbles exceeding one inch in diameter and was secured by passing

the gravel from the dredging machine over a screen. However, while

this operation excluded all pebbles exceeding the size mentioned, it

allowed a very considerable amount of sand and fine gravel to go along
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with the coarse gravel in the so-called coarse grade. This necessitated

a corresponding variation in our concrete mixtures as to the proportions

of the two grades of gravel. The proportion (2 to 8) was determined

by treating both grades for voids. In building up the work, which was
carried on in horizontal layers of 8 inches, a little mortar (1 part cement
to 2 parts sand) was first placed against the face of the form, then the

richer concrete mixture to a width of 12 or 15 inches, and the other

mixture back of that. Then all was thoroughly (not heavily) tamped
together. In forming the ring, the entire 26 inches was made of the

richer mixture and the courses inclined approximately to the line of the

radius, until an inclination of 45 to 50 degrees was reached. This last

inclination was then carried uniformly about to the top and finished some-
what as with a key built up in horizontal layers. The haunching was
carried up with the ring, being formed with the weaker mixture. Hori-
zontal and slope copings were made also of the richer mixture.

For lagging and all face work single surfaced and sized hemlock
boards, 6 inches wide, were used, generally two boards thick. The face

boards next to the concrete were put in place only just ahead of the

concrete, in order to diminish as much as possible the effect of cracks
and joints on the face of the finished concrete, due to shrinkage of the

lumber.
An expansion or temperature joint was put in each wing 4 feet

from the face of the arch. In another case the engineer would avoid
this, if possible, and locate these joints within the limits of the arch
itself, making them somewhat less conspicuous.

After the forms were all removed the exposed surfaces were covered
with a very thin grout, applied with a brush, like whitewash- This filled

all the minute openings, and still did not produce a surface that would
scale off. It was found that a rich grout did not do so well as one
made of i part cement and 2 parts sand.

The finished structure contained 1,493 cubic yards of concrete ma-
sonry, total cost of which was $7,243.24.

The cost per cubic yard concrete for material and labor was as

follows

:

Material.

Coarse gravel, at 19 cents per ton, 1.03 tons '..$0.19^,4

Fine gravel, at 21 cents per ton, .40 ton 08%
Sand, at 36 cents per ton, .32 ton 11%
Cement, at $1.60 per barrel i-53^
Lumber 43
Tools and other storehouse accounts 0;%

$2.43%

Labor.

Preparing site and cleaning up after completion of struc-

ture, at 15.S cents per hour $0.21

Forms, at 23 cents per hour 28

Platforms and buildings, at 23 cents per hour 05
Changing trestle, including service of work train and steam

derrick car 08M:
Excavation, foundations, at 15.5 cents per hour 31

Handling material, at 15.5 cents per hour 03%
Mixing and laying on concrete, at 15.5 cents per hour 1.44

2.41%

Total cost per cubic yard of concrete $4.85
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Wages paid were as follows : Foreman mason in general charge, 40
cents per hour; laborers, 15 cents per hour; foreman, 25 cents per hour;
carpenters, 22.5-25 cents.

Referring to the above cost, perhaps it should be said that the general

conditions were probably as favorable as any likely to be found. The
gravel and sand was delivered from hopper cars into bins under each end
of the trestle on ground high enough so that practically no material of

any kind had to be lifted during its progress from the cars to its final

position in the work.
The mixing was done by hand on platforms about 16 by 24 feet, and

mixtures averaging % cubic yard were usually made.
The work was begun April i, 1901. Centers were erected May i and

2. The arch was closed May 16 and centers struck May 30, but not re-

moved until about June 18. Filling over the completed arch was begun
June 10 and completed on June 22. Trestle stringers were removed and
track adjusted on new embankment July 8. No settlement whatever could
be detected in the arch either before or after the removal of the centers.

A treatise on "Railroad Concrete Masonry," by Mr. W. A. Rogers,

formerly of the Chicago, Milwaukee & St. Paul Railway, is, with his kind

permission, annexed hereto as a valuable contribution to the literature

on this subject. While the author would probably be the last person to

expect or desire complete agreement with his expressed views, and would

also be prepared to adopt improved methods in regard to concrete con-

struction, this paper presents the subject of railroad concrete masonry in

a thoroughly practical manner, giving data and practice that if faithfully

followed can be trusted to give reliable work. (Article appeared in Rail-

road Gazette, Nos. 24, 27 and 30.) Other discussions on the subject may
have been prepared with equally valuable information, but none more

complete have been brought to the attention of the Committee. (See

Appendix.)

A copy of report on compression tests of concrete cubes for the city

of Cleveland, O., is given as of interest and value. (See Appendix.)

The subject of combination of metal beams or rods or metal shapes

of various kinds is susceptible of so many variations that its special con-

sideration is not now attempted. While of much consequence, it may be

considered, perhaps, as an important detail method of use of concrete,

the present consideration being to determine what is fundamentally neces-

sary to secure good, reliable concrete.

A review of the foregoing outlines descriptive of stone masonry and

of cement concrete will disclose two different points of view : In treat-

ing stone masonry, the description given is substantially a compromise

(and with very little, in fact, to compromise) of the present practice

of a number of first-class roads. This was easily feasible from their

substantial agreement in essentials.

With regard to cement concrete, on the other hand, instead of attempt-

ing to find a definite "middle ground" for agreement as to certain special

mixtures, an attempt has been made to give a "range" of limitations, not

too wide to be useless, but still one within which reliable work will result

if fair judgment is used as to the special application.

A little later it may be feasible to give closer restrictions for cement

concrete for various special purposes and conditions. It is, of course, too
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much to attempt here to give any practical detail guide as to proper

dimensions for usual railroad structures when built of good, strong Port-

land cement concrete ; but it may perhaps be fairly said that dimensions

that would usually be reckoned ample for second-class stone masonry

may be considered sufficient for good Portland cement concrete.

With regard to arches, say from lo feet to 30 feet span, depending

somewhat upon rise of arch, character of loading, etc., dimensions ihat

would be called ample for first-class brick masonry, may be considered

sufficient for good Portland cement concrete.

For a very approximate statement, it may be said that for such

arches supporting a standard roadbed, of simple Portland cement concrete,

not reinforced with metal or otherwise, a thickness or arch ring from I

inch to 1V2 inches per foot of span is sufficient—a minimum of 12 inches

being recommended. Instances of good work can be found where the

limit of I inch is reduced perhaps 10 per cent. It is not thought wise,

however, to recommend proportioning railroad concrete masonry con-

struction to the minimum allowable limit, but rather to recommend an

appreciable surplus of strength that shall allow well for possible unseen

deficiencies as well as for deterioration by action of the elements.

CONCLUSIONS.

Your Committee begs to submit the following conclusions for adoption

by the Association

:

Resolved, That the following definition be adopted by this Association

as a comprehensive definition to cover any kind of masonry, and with

the further recommendation that in usual practice the word "masonry"

be qualified by some proper term to more particularly describe the kind of

masonry under consideration

:

Masonry, in its widest sense, includes all constructions of stone or

kindred substitute materials, in which the' separate pieces are either

placed together, with or without cementing material to join them

;

or, when not separately placed, are encased in a matrix of firmly cementing

material.

Resolved, That this Association recommends as good practice that rail-

road companies prepare and use specifications complete in themselves for

all kinds of masonry, to be in such form that they may be attached to and
form part of specifications and contracts for other railroad construction

when desirable.

Respectfully submitted,

E. P. Dawley, N. Y., N. H. & H., Boston, Chairman:
H. G. Kelley, M. & St. L., Minneapolis, Viec-Chainnan;
W. L. Breckinridge, C, B. & Q., Chicago

;

C. W. F. Felt, G. C. & S. F., Galveston, Tex.;
W. E. HoYT, Rochester, N, Y.

;

G. F. Swain, Institute of Technology, Boston

;

C. Lewis, B. & O., Baltimore, I\Id.

;

Garrett Davis, B., C. R. & N., Cedar Rapids, la.

;

E. C. Brown, Union R. R., Port Perry, Pa.;
M. W. CooLEY, Boston, Mass.

Cominittce.



THIRD ANNUAL CONVENTION. :lll

APPENDIX TO REPORT OF COMMITTEE ON
MASONRY.

RAILROAD CONCRETE MASONRY.
By W. a. Rogers. !

The necessity of practicing tlie strictest economy has led engineers
of Western railroads to seek carefully methods and materials which,
lessen the cost of constructing and maintaining the structures and road-
beds of these lines. The bridges and culverts were originally built largely

of timber, and, as a rule, only the very largest bridges were of iron. As-
these lines have become more important, the temporary structures have
been renewed with more permanent ones of iron, steel and masonry, but
until within the last few years, in this reconstruction with permanent work,
stone masonry has almost invariably been used ; brick has occasionally
taken its place in arch and other culvert work. The use of stone in the
various forms of masonry has had many drawbacks, among which are the
difficulty of getting a good, durable stone within a reasonable distance of
the work, the practical necessity of using derricks for setting stone of the
larger dimensions, with the incident obstruction of traffic while the boom
is swung across the track, the difficulty of finding the necessary skilled
labor during certain times, notably when building trades are active, thus
making the expansion of the masonry force difficult, and last, but not least,

the greater cost, especially of first-class stone masonry. In addition to-

these disadvantages accompanying the use of stone masonry, the increas-
ing difficulty of procuring suitable timber and piles for wooden bridges
emphasized the desirability of renewing each year as much as possible of
the temporarj- v/ork with permanent structures.

These conditions have led railroad engineers to the study of concrete
as a form of masonry for railroad structures, as it seemed to possess many
advantages over stone as a form of masonry, provided it had the quality
of durability, and its use in footings has been the growing practice for a
number of years. From this small start, its use, first in unimportant struc-
tures, such as small culverts and low bridge abutments, has increased until
it has been adopted for all classes of ordinary bridge and culvert con-
struction by a number of the important lines of the Middle West.

Concrete construction is yet in its infancy and its qualities are neces-
sarily imperfectly understood, and practice dilTers materially in minor
details. -Mistakes will undoubtedly he made on account of a misconception
of characteristics, but as these are better known errors will be fewer. In
the following, the qualities of this material will be described as the writer
understands them and the practice followed in work with which he has
been connected will be given.

COMPOSITION AND CHARACTERISTICS.

Cement.—Concrete, as generally used, is made of cement, sand or
gravel and broken stone in varying proportions, mixed in various ways.
It may be divided into two ger.eral classes—that in which natural cement is

used and that in which Portland cement is used. The quality of the
finished product depends, first, on the quality of the materials used and
then on the thoroughness of the mixing. In the choice of cements great
care should be exercised. In the writer's opinion, cements of known
reliable qualities should be chosen, and then each shipment tested to dis-
cover any change in qualities due to change in manufacture. By the use
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of certain brands, an intimate acquaintance with the qualities of these

brands is obtained.

As a general princi'ple, the writer believes that a natural cement specifi-

cation should require that the neat tensile strength shall equal 80 tbs.

per square inch at the age of 7 days, and 150 tbs. per square inch at the

age of 28 days, that it shall be sound and shall be ground to a certain

degree of fineness, and that each test shall conform closely with the

average determined by previous tests.

The Portland cements should reach a certain neat tensile strength at

the ages of 7 and 28 days ; this requirement should be moderate in the

writer's opinion, being say not over 400 to 450 tbs. per square inch for

the 28-day test, and say not over 300 tbs. per square inch for 7 days.

The cement should be sound, as determined by the pat test, and it should
be finely ground. For ordinary concrete work it should not take its initial

and final sets before 1% and 4 hours, respectively. And last, but not
least in importance, the tests of each shipment of each brand should agree
closely with the average results of previous tests of the same brand, and
non-conformity should be ground for rejection, notwithstanding the fact

that the cement may have passed all other tests satisfactorily.

Some of the reasons why it is a good plan to stick to brands of known
good qualities are that: It is difficult, if not impossible, to determine the

qualities of a cement by the ordinary short-time tests which may be made
by the railroad engineer. Seven-day tests are affected so materially by
temperature, the amount of water used in mixing, etc., that they are more
or less unreliable. In the course of the work it is frequently necessary

to use the cement even before the ordinary short-time tests are made, and
if known brands are used little risk is run. The rejection of a shipment
of cement is almost invariably followed by loss to the user, due to delays
in replacing it and consequent delay to the work. Another advantage in

adhering to certain brands is that from long continued use an intimate
acquaintance with their action under varying conditions is gained.

Sand and Gravel.—The choice of the sand or gravel to be used is

fixed largely by the material to be found on the line of the railroad. Cer-
tain qualities are generally considered requisite for that used in the manu-
facture of a first-class concrete. The sand should be coarse and sharp
with grains of varying sizes and a small 'proportion of voids. The use
of gravel in place of sand has proved very successful in the experience
of the writer. In its use the percentage of sand in it is determined, and
the amount of gravel and stone in proportion to the cement is fixed

accordingly. The sand and gravel should be fairly clean. Specifications

generally call for them to be free from all dirt or other foreign material

;

authorities difTer, however, as to this requirement.
Compressive tests of concrete cubes show that gravel, when used to

replace sand as stated above, gives as great strength as the sand mix'ture.

A small amount of dirt in the sand is probably not serioush' objectionable
if the sand or gravel is suitable in other ways. During the past season, a
pit containing a very desirable gravel, except for this one particular, was
located in the vicinity of a bridge at which we were building eight con-
crete piers. The dirt in the gravel had the appearance of containing a
large amount of iron and was in considerable quantity, amounting prob-
ably to 10 per cent of the volume; unfortunately this was not ascertained
exactly. A good gravel could not be obtained on the line without a
haul of nearly 200 miles, and it was therefore very desirable to use this,

at least in the footings, if it could be done in safety. In order to deter-

mine this, tensile tests were made of mortar composed of the sand sifted

from this gravel mixed with Portland cement ; also compressive tests of
•concrete cubes using this gravel were made. These tests were compared
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with tensile and compressiye tests of briquettes and cubes made at the same
time, with the same Portland cement mixed with a clean, first-class sand
and gravel. The tests seem to show a peculiar state of affairs, and an
abstract of the results is given below. The dirty gravel is described as
Jackson Pit gravel No. i and No. 2; No. 2 having more dirt than No. i.

In the tensile tests the clean sand is described as Hammond Pit, and in

the cube tests as Wabasha Pit sand.

Comparative Tests of the Tensile Strength of Clean and Dirty Sand.
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stance in favor of the clean. The results of these tests were such that

we used the dirty gravel in mixing the concrete for the footings.

A seiies of tests is now under way in which mortar made of various

proportions of cement and sand is being tested in tension and compres-

sion, 'ihe sand is first taken clean, and then proportions of loam from
2 per cent, to 20 per cent, are added. These tests will cover several

years. In any case, the question whether sand or gravel shall be used,

and also, within certain limits, what qualities shall be required, is de-

pendent largely on what may be found within a reasonable haul on the

line of the railroad making the improvement.
Crushed Stone.—The crushed stone question is also^ settled largely

in the same way, within certain limits as to quality. To get the best

results, crushed stone should consist of fragments not exceeding 2 inch&s

or 2.y-i inches in greatest dimension, and the individual pieces should vary

in size from grains the size of coarse sand to the maximum. They should

be hard, angular and sharp, of such a nature that the sides are not "glassy,"

and should be free from dirt. Where the stone is hard it may be taken

as it comes from the crusher without screening. Pebbles or round stones

may be used in place of crushed stone if desired, but with a loss of

strength, which may be due to the fact that with the round pebbles there

is a greater percentage of voids, or because the adhesion of the mortar
to the smooth sides of the rounded pebbles is less than to the rougher
sides of the broken stone. Whether the round stone should be used in

preference to the broken' stone, where either may be obtained, is largely

to be determined by cost and strength desired. Where Portland cement

Effect of Vartixg Proportions of Gkavel and Crvshed Stone.

Natuual Cement Concrete.

a)
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is used, it is, as a rule, far the most expensive ingredient per unit of

.volume, in the manufaeture of the concrete, and in order to get the same
strength with the rounded stones as may be obtained with the angular
broken stone, it will be necessary to increase the amount of cement, prob-
ably more than enough to make up the difference in the cost of the stone.

In the vicinity of Chicago a very good quality of this rounded stone may
be obtained, under the name of washed gravel, composed of the pebbles

and small stones left after washing the sand from gravel found near that

city. It consists of pebbles ranging in size from that of a hazel nut to

2 inches in diameter.

Tests to determine the comparative value of a hard crushed lime-

stone, a soft crushed limestone, and this washed gravel when used in the

manufacture of concrete, were made with the results shown in the table.

The gravel used in the above tests was composed of about two-thirds

coarse, sharp sand and one-third pebbles from the size of sand to i Vj inches

in diameter. It will be seen from the tests that the hard limestone con-

crete gave an average strength of about 183,000 fbs., the softer limestone

an average strength of about 168,500 fts., and the washed gravel an
average strength of about 151,000 lt)s., for the proportions of i part of

Portland cctnent to 3 parts of gravel to 4V^ parts of stone. The test of

the softer stone alone, compared with the same mixed with the washed
gravel in equal proportions, strengthened the belief in the superiority

of the soft limestone over the round pebbles of which the washed gravel
is composed. It is not always possible to have the best crushed stone or
other material within a reasonable haul of the point of use, and it then
becomes necessary to make the best use possible of the material in hand.

Strength and Cost.—The strength and cost of concrete are dependent,

within certain limits, on the proportion of the ingredients. As before said,

the cement is usually much the most expensive of the ingredients per

cubic foot. In general terms, that arrangement of proportions which gives

the desired strength of concrete with the use of the least amount of

cement is the most economical for the work under consideration. In the

case of natural cement concretes made of cement sold in the markets of

the Middle West, the price of which is only from four to five times the cost

of broken stone per unit of volume, the strength developed within the short

period of time during which it may usually be pennitted to set before

loading is comparatively low. The proportions of materials are therefore

usually fixed for the greatest strength obtainable, and without regard to

the amount of cement required. A preliminary series of tests to deter-

mine, if possible, the proper proportions to be used in mixing concrete

with the materials we had was made in 1898. The tests were on 12-inch

cubes at the age of 28 days, this age having been used largely in the con-

crete tests of the writer, because it is frequently necessary to load struc-

tures built of concrete at that age. The materials other than the cement
used in making the concrete for the cubes were the same gravel described
previously, composed of about tw^o-thirds sand and one-third pebbles and a

hard crusher-run limestone. The proportions used in the Portland cement
concrete tests varied from i part of cement, i part of gravel, 1 part of

broken stone, to i part of cement, 4 parts of gravel, 4 parts of broken
stone. Two brands of cement were used in this test and the tests of the

two brands were made under different conditions, so that their results

may not be compared. The proportions used in the natural cement con-

crete tests varied from i part of cement, i part of gravel, to i part of

cement, 3 parts of gravel, 6 parts of broken stone. Two brands of cement
were used in this test also, and as the tests were made under different

conditions, the results of the two brands may not be compared. The re-

sults are given in the tables.
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CoMPAiiATivE Tests of Compuessive Strength of 12-inch Concrete Cubes Made
WITH Different Crushed Stone.

'f.

o
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after which the strength decreased materially on the addition of more
stone. The strength was not affected materially ; it was not decreased,
but if anything was increased, by the addition of stone up to the point
mentioned. Also, the tests indicated that the strength of natural cement
concrete was dependent, primarily, on the proportion of cement to sand,
decreasing with each added part of sand.

The tests of Portland cement concrete cubes gave the same results

with regard to the amount of stone used with a given sand and cement
mixture, but gave a different result with regard to the strength of varying
sand and cement proportions. The results of strength obtained showed
little if any change in the compressive strength of the different mixtures
until after so much gravel had been added that the voids in it were in

excess of the amount of cement used, when the strength decreased rapidly,

seeming to indicate that there was little advantage, as far as strength was
concerned, in using a mixture in which the cement was much in excess
of the voids in the sand or gravel, or the sand and cement mortar in ex-
cess of the voids in the stone.

The proportions used by the writer, in work under his directions, are

as follows

:

For all natural cement concrete, i part of natural cement to iVa parts
of sand to not exceeding 4 parts of broken stone.

For Portland cement concrete, where a rich mixture is desired, i part

of Portland cement to 2 parts of sand to not exceeding 5 parts of broken
stone : and where a rich mixture is not necessary, i part of Portland
cement to 3 parts of sand to not exceeding 7M> parts of broken stone.

In the writer's practice gravel is substituted for sand wherever it can
be obtained conveniently, and the proportions used are then about i part
of natural cement to 2 parts gravel to 3% parts of broken stone ; and i

part Portland cement to 3 parts of gravel to 4% parts broken stone ; and
I part Portland cement to 4 parts gravel to 7 parts broken stone. Where
gravel is used he finds that frequently a little more broken stone can be
added. With these proportions the cement required per cubic yard of con-
crete, as shown by averages taken from a large volume of work, is about
as follows

:

For natural cement concrete (r:i '^'.4) 1.5 barrels.

Portland " " (1:2:5) 1.2 "

(i;37 /^) 0.9

With the gravel described, about 0.8 cubic yards of broken stone and
0.5 cubic yards of gravel are required per cubic yard of concrete of any
of the proportions given.

MANUFACTURE.

Mixing.—Concrete is mixed both by hand and by mixing machines
especially designed for the purpose. In hand mixing the method favored

by the writer is to spread the sand or gravel in a thin layer on the floor

of a water-tight box and then the cement evenly over the top of it. The
two are then thoroughly mixed dry, after which all the water required

is added and the mass again mixed. During this time another set of rnen

have spread the stone evenly over a second water-tight platform alongside

of and 4 inches to 6 inches lower than the mortar box. If the stone is a

soft or porous one, or if the weather is warm and dry, it is wetted and
then the mortar is di-stributed over it by means of shovels, scoops or hoes.

The mass is then turned until each particle of stone is surrounded by a

coating of mortar, generally about three turnings being sufficient. It is

then ready to be wheeled to place.
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There arc two general classes of mixing machines used in the making
of concrete—the screw mixers and the revolving box mixers. The prin-

ciple of the screw mij:er is a horizontal shaft with either a continuous
blade or set of paddles fastened spirally to it, working in a trough slightly-

larger than itself. At one end is generally a chute through which the

materials are dumped on the continuously moving screw by which the

riiaterial is conveyed from the end where it is charged to a chute at the

other end where it is discharged and wheeled to the work. In traveling

this distance the action of the screw rolls it over and over and mixes it.

There is no way to control the amount of mixing with this class of

machine. Sometimes the materials are dumped at the same time, or the

sand and cement are dumped together, the stone farther along and the
water added still farther along the screw. Occasionally, the materials
are shoveled directly from platforms to the screw, the men timing their

work so that the right proportions are maintained. The quality of the
mixture depends largely on the way in which the materials are delivered
to the screw. If they are delivered properly a good concrete will result,

but if not, then a concrete rich in one ingredient at one time will be fol-

lowed by a mixture poor in the same ingredient.

Of the revolving box mixers, there are a number of different kinds.

One of the most common is a cubical steel box with a door in one side

or one corner through which it is charged and discharged, revolving on ;a

hollow horizontal shaft. The cement, sand and stone are dumped into

the mixer through the door by means of a chute, and, after a few turns
to dry mix the materials, the necessary water is added through the hollow
shaft ; then after a certain number of turns more the box is stopped and
the mixed product emptied and wheeled away. The amount of mixing is

entirely mider the control of the operator, but it is necessary to stop and
start the mixer for each separate charge. With this form of machine
there is the disadvantage that the operator cannot see the process of
mixing. A modification is one in which the box is not in the form of a

cube but is many-sided.
Another form of mixer is in the shape of a hollow cylinder, on the

inside of which are two movable blades or deflectors, about 4 inches to

6 inches wide, placed parallel to the axis of the cylinder and diametrically

opposite each other. Between these two movable blades are four fixed

blades arranged to deflect the material from side to side during the process
of turning. In each end of the cylinder is a circular opening. Through
one of these the concrete materials are dumped into the mixer by means
of specially shaped wheelbarrows, and into the other an inclined tray or
trough extends through to the opposite end of the cylinder. This tray

is hinged in its middle parallel to the axis of the cylinder, so that it may
be closed on itself during the process of mixing. The cjdinder is placed
with its axis horizontal on four anti-friction rollers bearing on a projecting

rim on the ends and a little larger than the circular openings mentioned.
It is turned by power applied to the rim of the cylinder. The process of
mixing is as follows : The required amount of water is discharged into

the continuously revolving cylinder through a pipe extending into it

through the circular opening at the discharge end. The materials properly
measured are then charged into it in the order of, first cement, then sand,
and last broken stone. The blades or deflectors on the inside of the mixer
deflect the materials from side to side and thoroughly mix them together.

During the process of mixing the movable blades are placed in such a

position that the mass is carried over the chute or tray. When mixed
sufficiently they are changed so that the concrete is raised up and dis-

charged on to the inclined chute, down which it slides into the wheel-
barrows placed beneath the end. The movable blades are under the con-
trol of the machine tender, who stands at the discharge end of the mixer.
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\\"itli this machine the operation is under the observati'.)n

and control of the operator at all times, and mixing may be carried on as

long as he desires. The writer is more familiar with it than any of the
others described, having two of them on work under his direction, one
of a nominal capacity of 75 cubic yards and the other of 50 cubic yards
in ID hours. This capacity may be doubled, however, by cither of the
machines. In the writer's opinion it is impossible to mix concrete any
better than it is mixed by this machine, and that it cannot be equaled by
hand when a soft or porous stone is used. A very convenient form of
this mixer for railroad and other work, where the jobs are not large and
are scattered, is that in which the mixer and a gasoline engine to run it

are mounted on wheels on the same frame. Where frequent moving is

the rule this is of great advantage, saving both time and money in moving
and setting up.

The question is often asked as to whether hand mixed or machine
mixed concrete is the better. As to quality, the writer believes that with
either the cubical or box mixer and the C3dindrical mixer iust described
it can be mixed better than by hand, and the chances are that it_ will be,

and that with the screw form of mixer the quality of the finished product
depends very much on the care, and the chances are that it will be no
better than that mixed by hand. Where the amount of concrete to be
built at one locality is reasonably large, there is little question but that

machine-mixed concrete is the cheaper.

Water.—The amount of water to be used in mixing is a question on
which there has been much discussion, and practice in this respect varies
widely. A few years ago it was the almost universal rule that concrete
was mixed just wet enough so that repeated ramming was required to

bring moisture to the surface. This practice has been gradually changing
until at the present time many engineers prefer a moderately wet concrete
or even one which quakes under slight tamping. There are many ad-
vantages in favor of the wetter mixtures and the writer believes that in

general better results are obtained by their use. Comparative tests of the
strength of wet and dry mixtures point to the fact that at short times
the strength developed in laboratory tests is somewhat greater in the
case of the dry mixture than in the case of the wet, but that the latter

eventually becomes as strong as the former.
The practical advantages in favor of the wetter mixture are that it is

very much easier to mix the ingredients well together when plenty of
water is used ; that the cement sets slower, allowing the concrete to stand
longer without damage ; that there is a better union between succeeding
courses and that less tamping is required to get a compact mass, and for
work above ground the surplus water provides for the absorption of water
by the wooden forms and the evaporation due to the atmospliere. The
writer is in favor of a quaking concrete for work above the ground, espe-
cially during the summer months. The amount of water used should be
decreased during cool or freezing weather.

Cot^'RSES.—Concrete should be deposited in layers not exceeding 6
inches in thickness and compacted as much as possible by tamping.' If a
much thicker layer is used the effect of the tamping will be expended on
the top and will not reach through to the bottom. As far as possible
each layer should be deposited before the one previously placed has set.

In ordinary work it is impossible to carry on work continuously, that is,

night and day, but where the work is of sufficient magnitude it is of advan-
tage to do so; whenever a layer of concrete is placed on one which has
already set, a horizontal crack may form. To prevent this as far as pos-
sible, the top should be cleaned, wet and covered with a thin grout.

It is frequently advisable also to use some device to lock courses
together, as for instance the footing and neat work, .\fter the footing
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is completed it is usually necessary to allow it to stmd for some time while

the form or mold for the neat work is being built, and its top becomes
more or less dirty, and some of the dirt is apt to remain in little depres-

sions, preventing a perfect union with the neat work. The footing is also

frequently of natural cement concrete and the neat work of Portland
cement concrete, and the union between these two may not be as strong

as it would be if both were of the same class of concrete. In cases like

this the writer finds it desirable to use a device similar to one of the fol-

lowing: A groove is formed in the top of the last layer by placing in it,

with the top even with top surface of the layer, one or more lines of

plank or other timber slightly beveled to facilitate easy removal when
desired and leaving them there until ready to start concreting again, when
they are taken out. This will form a trough or groove into which the

next layer will enter, locking the two together. Where pieces of good
stone of moderate size may be readily obtained, a number of them may
be placed in the last layer, not too close together, with about half of each
stone projecting above the top of the layer. When the next course is

built, these stones serve the same purpose as the groove formed by the

plank in locking the layers together. Instead of the stones iron dowels
may be used to good advantage. In any case there should be no stoppage
within less than i8 inches of the top of the wall.

Facing.—The question as to whether the exposed surface of concrete

subject to the action of water or the weather should be protected by
a facing of mortar is one on which there is a diversity of opinion. There
is some question as to its necessity as a protection, and in the case of

natural cement concrete some uncertainty as to whether it will not eventu-

ally separate if it is made of Portland cement mortar. In putting on the

facing, when it is used, much depends on the method followed. It may
be laid down as a general rule that it should be built up at the same
time as the concrete backing and both tamped well together. A con-

venient tool used by the writer for several years for this purpose consisted

of a piece of steel Vi inch thick, 6 inches wide and from 4 feet to 6 feet

long, on one side of which is riveted two 1V2 inch x 1V2 inch angles, 6
inches long, at right angles to its length and 6 inches to 12 inches from
the ends ; on the other side are riveted two handles. In place of angles

being riveted on one face the ends may be bent over i^/^ inches. This tool

is placed with the angle side next to the fofm or mold, and the 1^2 inch

space between it and the mold is filled with mortar and the concrete is

deposited back of it, after which it is pulled out and both the concrete

and facing tamped. This forces the stones of the concrete into the mor-
tar, and they become one mass, giving a 1V2 inch mortar face, the thickness

of facing recommended, where one is desired. For ordinary bridge abut-

ments, low piers or culverts built of Portland cement concrete, a good,
smooth wearing surface may be made by working a spade up and down
several times along the side of the form. A very good bearing surface

on top may also be made by using a fairly wet concrete and smoothing
it carefully.

Where facing is used, a mortar of i part Portland cement to 3 parts

of sand is used, as a rule. Too rich a facing causes a tendency to form
hair cracks in the surface. The added cost of facing concrete is consid-

erable, both in material and labor, and the extra amount of cement is quite

an item, especially in the case of a narrow wall or of a pier. In the case

of the Portland cement concrete abutments built in connection with the
elevation of the Chicago, ISIilwaukee & St. Paul tracks in Chicago, the

cement used in putting a 1^/2 inch facing of i cement to 2 sand mortar
on fairly heavy abutments amounted to about 9 per cent of the cement
used in the entire neat work. Also, in the case of a narrow wall, the
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speed of the work is frequently impeded by the inability to carry up
the facing fast enough, and in any case two or more extra men are needed
to mix and carry mortar and to attend to placing the facing inside of
the form. For these reasons it is advisable to omit the facing where
possible. In the case of Portland cement concrete, it is a question as to
how much it adds to the weather-resisting qualities. A convenient tamping
iron is made with a cast-iron base 6 inches or 7 inches square, weighing
about 30 pounds, with a 1% inch gas pipe screwed into it for a handle.

EXPANSION AND CONTRACTION.

Concrete expands and contracts with variations of temperature at about
the same rate as iron, and allowance should be made for this in building
long wallii. In ordinary abutments or culverts where the wall is not over
60 feet long, the writer has not been in the habit of making any allow-
ance, but for greater lengths he is in favor of dividing the wall into about
40-foot sections. The method followed is to build a bulkhead at the ends
of the proposed sections, these bulkheads being removed as soon as the
concrete has sufficiently set in a section, and the next section is built against
the vertical face of that previously built. There will undoubtedly" be a
bond between the adjacent sections, but a joint will be formed which will
be weaker than the rest of the wall, and when contraction takes place a
vertical crack will open up at that point. In building the bulkhead a plank
is placed vertically on the side against which the concrete is deposited to
form a vertical groove, which groove is filled when the next section is

built, thus locking adjoining sections in the same vertical plane. By this
arrangement the locations of vertical temperature cracks are fixed by the
engineer, in the most suitable places, and instead of unsightly crooked
cracks w-e get straight vertical joints. Walls are also frequently divided
into short sections, so that each section may be completed continuously, or
with a minimum number of stoppages, and therefore with fewer chances
of horizontal cracks appearing. Very small cracks, which it would be
difficult to find in stone masonry, show up very plainly in concrete, and
it is probable that as many cracks are formed in stone masonry .as are
formed in similar classes of concrete.

METAL TIES AND STRENGTHENERS.

Concrete adheres very closely to iron or steel, and their use to

strengthen or to tie different parts of a concrete wall together is a common
practice. Old rails, old Howe truss rods, I-beams, bolts, and old chains
are used in this connection. In the case of the main pier of a drawbridge
built in Chicago during the early part of last year, old Howe truss rods
were embedded in the concrete in such a way that they would hold together
different parts of the pier which might have a tendency to separate, and
vertical and horizontal rails, as well, were placed in it to add to the strength.

Rails are built into footings frequently where the ground is a little soft

to add stiffness.

In the case of culverts resting on a soft soil and over which a hight

fill is made there is a tendency to crowd out the ends of the culvert in

the direction of the length; that is, to stretch the culvert. This is shown
in the case of iron pipe culverts, which are frequently unjointed by the

same force. In order to prevent this elongation in one case, there was
built in each of the footings of a culvert in a high fill a line of wornoiit
chain, and in another case two lines of light narrow-gauge rails were
used, through the bolt holes of which drift bolts were placed to add to-
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the resistance of the rail to pulling through the concrete. It is said that

concrete is a preventive of rust, and this seems to be borne out by fact.

inasmuch as it is reported that pieces of iron found in mortar placed
long ago are still free from corrosion.

FORMS.

The construction of the form or mold for the ordinary low abutment
or culvert wall is a comparatively simple matter. The practice followed
by the writer is to use 4 inch x 6 inch or 6 inch x 6 inch uprights, with
2 inch plank surfaced on one side and two edges lightly nailed against
the posts to form the faces of the wall. A uniform width of plank has
been selected to facilitate its use, and a lo-inch width has been settled on
as a convenient size. The front and back faces of the form are held at

the proper relative distance of each other by means of rods through op-
posite posts. The front is usually held in line by bracing to stakes driven
in the ground, or to the piles, if built through a pile bridge. For the

ordinary culvert or low abutment a rod at the bottom and top of each
opposite set of posts, of the dimensions stated, has been found to be
sufficient. The bottom rod is located usually below the surface of the
ground and is left in the concrete, and the top rod, where possible, is

placed through the posts above the top of the wall and is removed when
the form is taken down. When it is not placed above the top of the
form, or when more than two rods are used, they are cut off at the face

of the concrete and left in the wall. In the case of the smaller culverts, it

is frequently possible to brace between the front side of the forms of
the two walls and to hold the backs of the forms in place by blocking
against the piles or bank, and in this way omitting the rods. The face
planks are required to be placed level. Where an especially smooth surface
is desired, the planks for the face are surfaced both sides and to a specified

Z 0an/r/ny
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half Cross Section at Center ' Half Cross Section on line A-A

Fig. I.—Plan of Concrete Forms for Rail Top Culverts.

thickness. Fig. I shows the standard plan of concrete form used by the

Chicago, Milwaukee & St. Paul in building rail-top culverts.

The posts are spaced either 5 feet 4 inches or 4 feet centers where
16-foot planks are used. For high piers or abutments a heavier post is

used, say 6 inches x 8 inches, or 8 inches x 8 inches, or two 3-inch planks
bolted together, with i-inch blocks between them. These are placed so

that the planks are nailed against the edges and the rods passed through
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the space between the phuik, with the nut and washer against the outer
edge. In the case of arches the lagging is beveled to give a fairly tight
upper surface.

For round pier noses or turntable pits, planks of a suitable width to
form the rounded part are placed vertical. Sharp edges, on account of
the liability to chip off, are objectionable, and a %.-round cove is tacked in
each square turn of the forms, giving a rounded corner in the finished
wall. Various sizes of cove are manufactured, thus permitting the selec-
tion of a size suitable to each special place. The tops of wings of culverts
and abutments are built on a slope to correspond to the slope of the em-
bankment. In making the forms for the wings the ends of the plank are
not sawed off to conform to the slope, but a strip of cove of a suitable
size is nailed on each face of the form, with its top on a line with the
proposed top of wing; the concrete is deposited roughly to the proper
height and then struck ofif with a straight edge, resting on the strips
mentioned. The same method is used to advantage in finishing the top
of abutments and piers.

For small piers of the same size, the forms may be made in sections
which may be taken down from one pier and set up for use at another,
but for other railroad structures the sizes and shapes are so diverse, that
as yet we have been unable to devise a satisfactory kind of removable
form. The lumber used in building the forms may be used over and over
if care is taken in handling. The cost of material and labor in building
forms for the ordinarj' culvert or abutment will be between 35 cents and
85 cents per cubic yard of masonry, depending on the simplicity of shape
and the size of the wall. The construction of the form is susceptible of
considerable improvement.

In the writer's practice it is the custom usually to finish the form for
any particular part before starting the concrete in it. Others carry up
the sides of the form as the concrete is deposited, but this necessitates
more or less sawing and fitting, and chips and sawdust are apt to be scat-
tered on the top of the layer last deposited, making a more or less defective
joint, and also necessitates more or less unnecessary tramping on a possibly
partly set concrete. It also requires two different sets of workmen to be
employed inside of a narrow space, and they unavoidably interfere with
each* other.

HANDLING CONCRETE.

In placing large masses of concrete, machinery other than the mixing
machine may be used to advantage in reducing the cost and facilitating

the work. In the construction of the abutment and main pier of a 175-
foot counterbalance girder swing bridge, built in Chicago during 1899, the
following arrangement was used: The abutment and pier mentioned were
part of the circumference of a circle 67 feet in diameter, each part extend-
ing over about 90 degrees and being diametrically opposite each other.
A concrete mixer was placed about 50 feet from the center of the circle,

and from the discharge side towards the center a push-car track was built,

a derrick being placed as near the latter point as possible. As the concrete
was mixed, it was discharged into Vij-yard steel dirt buckets, placed on a
push car on the track mentioned, then run within reach of the derrick,
when it was picked up, swung around, lowered into place and dumped
just where required. This arrangement resulted in increased rate of
progress and saving in cost.

In the construction of high piers and abutments where the mixing
platform cannot be built near the level of the top of the structure, it is

our aim to use some power, other than man, to raise the concrete to the
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top of the wall and have the wheeling on level runways. One method
adopted has been to build a frame with a platform slightly above the top

of the wall with two uprights extending about 7 feet above the top of the

platform. Between the tops of these uprights a cross-piece with a sheave
over an opening in the platform is placed. The wheelbarrow loaded with
concrete is raised through this opening in the platform by means of a

rope passing up and over the sheave mentioned. The barrow is guided
by means of a vertical groove, in which the wheel travels, and a vertical

plank is so placed that it guides the handles. For low lifts, where the

amount of concrete is not too great, a horse is used for power. For high
lifts and where a large amount is mixed per day a 4-horse-power gasoline
engine has been rigged up with a spool of a size to give the desired speed
of hoisting. The engine runs continuously, and when a load is to be lifted

a couple of turns of the hoisting rope are taken around the spool ; when
the barrow is landed the rope is thrown off from the spool and lowered,
ready for another load.

The empty barrows are lowered by means of a rope passing over a
sheave, to one end of which they are fastened and to the other end of
which is a counterweight. Another scheme used has been to suspend two
platforms, each large enough to take a barrow in a frame in such a way
that when one is raised the other is lowered. A team is used to operate
this, raising the loaded barrows up to the proper level and lowering the
empty barrows to be filled.

THE AGE AT WHICH CONCRETE MAY BE LOADED.

The effect of temperature on the rate of the initial hardening of

concrete is marked. During hot summer weather it sets very much faster

than in cooler weather ; this is reflected in the tests of strength of cement,
certain brands showing considerably higher results in short-time tests in

summer than in winter, unless an even degree of heat is maintained in the

test room. In consequence of this fact, the load to be carried by the con-

crete structure may be applied sooner in midsummer than m the spring

or fall. It is difficult to answer this query with regard to any certain piece

of concrete work, as the time required varies both with the class of

structure and the class of concrete. In the writer's experience, it has
been necessary to erect steel girder spans on Portland cement concrete

abutments two. weeks after their completion in warm summer weather, and
this was done without injury. Then, again, it became necessary, early in

March, to erect girder spans on Portland cement concrete work finished

early the previous December. In drilling for the anchor bolts the foreman
reported that the concrete was "not very solid inside." It might not have
been as hard as it would have been after two weeks in midsummer.

The question as to whether the loading is quiet and gradually increas-

ing, like that sustained by a culvert or retaining wall during the process

of filling, or whether it is all applied at once and is subject to impact, as

in the case of a bridge abutment or pier, has a good deal to do with the

decision as to when it is advisable to put the structure into service. As a

general rule, bridge abutments and piers of Portland cement concrete
should be allowed to set at least a month before using if built during ordi-

nary warm weather; if built, however, during cold weather, they should
not be used until warm weather if their use can be deferred. Natural
cement concrete structures are rarely subject to impact, and the load is

generally gradually increased. On account of the slower setting qualities,

however, it is well to allow two months for setting, if possible, during
warm weather.
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This leads to the question of the strength of concrete of the ordinary
proportions. The crushing strength of 12-inch cubes of Milwaukee and
Louisville cement concrete of i part cement to 1V2 parts sand to 4 parts

broken stone at the age of 28 days ran about 35,000 pounds in tests by the

writer. The crushing strength of 12-inch cubes of Portland cement con-

crete at the age of 28 days of i part cement to 2 parts sand to 5 parts

broken stone ran about 175,000 to 200,000 pounds.

CONCRETE BUILT IN COLD WEATHER.

The question whether concrete work should be carried on in freezing

weather has been discussed frequently, and with varied decisions. It seems
to be widely accepted of late, however, that that made with Portland
cement may be safely mixed and placed during freezing weather, if proper
precautions are taken, the only defect appearing being a possible Haking
of the surface. The writer has known of many footings of Portland
cement concrete put in during extremely cold weather which, so far as

any appearance, as shown by the masonry resting on them, are in good
condition. He has also had occasion to build Portland cement concrete

above the ground during freezing weather, and which came out apparently

uninjured.
The effect of freezing on freshly mixed natural cement concrete is

more uncertain. That it can be built during freezing weather without
apparent injury, except a slight flaking on the face, he knows from ex-

perience. That concrete built with the same proportions of materials and
of the same cement may be seriously damaged when built during freezing

weather h'^ also knows from experience. It is said that alternate freezing

and thawing of freshly placed concrete is a much more severe test than

when it remains continuously frozen. During the months of February and
March, 1899. the writer made a number of tests to indicate the effect of

severe cold on the compressive strength of Atlas, Portland and Louisville

cement concrete cubes. The cubes were 12 inches on a side. The Atlas

cement concrete was of the proportion of i part of cement to 3 parts

gravel (-h sand and % pebbles) to 4 parts hard crusher-run limestone.

The Louisville cement concrete was of the proportion of i part cement
to 2 parts gravel to 4 parts broken stone.

Eight cubes of each kind of concrete were made at the same time by
the same person, and they were all left in the molds of i-inch lumber
until broken. Two cubes of each, for purposes of comparison, were left

in a warm office all of the time until broken at the age of 28 days ; two
of each were placed outdoors in a temperature below zero Fahr. as soon

as made, and left outside until broken at the age of 28 days ; two of each

were placed outside at the same time as the two just mentioned and left

outside 28 days, then brought into the warm office and left for 28 days in

the warm, when they were broken ; two of each were mixed with salt

water and placed outside as soon as made, the same as the above, and left

out for 28 days, when they were broken. During the first part of the 28

days the temperature was very low, getting as low as 10 degrees to 20 de-

grees below zero: during the latter part, however, the weather moderated
and thawed during the daytime and froze during the night.

In the case of the Atlas cement concrete the compressive strength at

28 days of the two cubes left in the warm office and the two cubes mixed
with salt water exceeded the capacity of our testing machine, 185,000

pounds. The two cubes left out in the cold for 28 days and then brought
inside for 28 days also developed a strength of over 185.000 pounds. The
two cubes placed outside to freeze and broken at the end of 28 days devel-

oped a compressive strength of 114,800 pounds. The deductions which



326 PROCEEDINGS OF THE

were drawn were, first, that the salt seemed to neutralize, to a great ex-

tent, the effect of the freezing, and, second, that, notwithstanding the fact

that the concrete was frozen before setting, the process continued,
although slower, and that the only apparent effect of the freezing was to

retard the setting.

In the case of the Louisville cement concrete at the age of 28 days the

two cubes left in the warm room developed a strength of 43,400 pounds

;

the two left out in the cold for 28 days, 32,300 pounds; the two mixed with
salt water and left out in the cold for the same length of time, 35,000
pounds ; and the two left out in the cold for 28 days and then brought into a

warm office for 28 more days showed a strength of 52,500 pounds. In the

case of this cement the use of salt seemed to have little, if any, eft'ect.

The cold seemed to have the same effect as in the case of Portland cement;
that is, to retard the rate of setting.

These tests were made only on a small number of cubes and cannot
be considered as at all conclusive, but they at least served as an indication

of the eft'ect of freezing on concrete. In the writer's opinion, it is not
advisable to make natural cement concrete during freezing weather if it

is to be placed where it will be exposed to the action of the weather, but
Portland cement concrete may be made without danger under the same
conditions, if care is used. When concrete is made during or just before
freezing weather the form should be left on until warm weather.

USES.

The uses to which concrete may be put in railroad work are many
and varied. The writer believes it may be used for almost every
purpose for which stone masonry is now used and for some purposes
for which stone masonry cannrt be used. Those uses to which each of the

two classes of concrete are being put will be briefly mentioned.

Natural cement concrete is being widely used for all classes of founda-
tions where the loading is not excessive, the soil fairly firm and where
there is little water to contend with. The approved method of putting in

footings of this kind in material which will. stand, is to dig a trench of
the neat size of the footing and fill it full of concrete. It is being used to

build low earth retaining walls which are far enough removed from the

track to be comparatively free from the vibration due to passing trains.

It is also being used, to a limited extent, to build the walls of smaller
sizes of culverts. There is a question as to the advisability of placing it

above the surface of the ground, inasmuch as the action of frost on it, even
after it has set, is somewhat uncertain, especially in the case of culverts in

which there is standing water during the cold winter weather. The dif-

ference in cost between it and Portland cement concrete makes it advisable
to use it wherever it can be done with safety. For prices of cement current
in Chicago there is a difference in cost of about $1.25 per cubic yard in

favor of the natural cement concrete over that of the cheaper Portland
cement mixture previously mentioned.

Portland cement concrete has a wider variety of uses. It is used for

all kinds of footings where there is much water to contend with or where
the loading is heavy. It is used for retaining walls of all kinds, especially

high ones or those built so close to the track that they are subject to the
vibration and shock of passing trains. It is used in building the walls of
all classes of culverts, both rail top and arch. In the case of the first, this

concrete is used both in building the walls and surrounding the rails in

the cover. It is a very convenient form of masonry for arch construction,
especially of the ring, as it does away with the necessity of the cutting of the
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stone, and, if properly built, each section of the ring will be practically

a monolith and will be stronger than the ordinary brick or stone arch. The
nature of the material also permits the use of steel in the form of rods,

I-beams, or other shapes in the ring to add strength. In building the

arch ring it is well to divide it into sections at right angles' to the axis
of the arcli of such width that each section may be placed during one
working day. This may not be of great importance, but will undoubtedly
add to the strength. By the use of rods or beams in the ring very flat

arches may be constructed. The arch ring should be constructed of the
richer mixture of concrete, but in general the footings, bench walls and
spandrel backing may be built of the weaker mixture, where the arch is not
over 12 to 15 feet span.

Bridge abutments and piers are built of Portland cement concrete.

-

During the past two seasons over 40,000 cubic yards of Portland cement
concrete have been placed in culverts, piers and abutments on the railroad
on which ihe writer is employed, and the first serious defect is yet to ap-
pear. In the case of piers, it is our custom to place a number of old rails

vertically in the concrete, the number being fixed by the size and height
of the pier. They add strength and resistance to shear and are especially

useful in a stream which has much ice in winter. It is also good practice

in the latter case to build the pier with a cutting nose, protected by a bent
steel plate, or two plates and an angle, this steel protection piece to be
fastened to the concrete by means of bolts, each having a large nut or
washer on one end, which is built into the body of the pier. The nose piece

is fastened inside of the form, and the concrete is built against it and
around the bolts just mentioned.

Another use to which concrete, from its nature is adapted very nicely,

is the re-enforcement or strengthening and the protection of old stone
masonry, which is being disintegrated by the action of the weather. Most
lines which have been built for a number of years have a greater or less-

amount of stone masonry built of inferior classes of stone, which show, in.

varying degrees, the effects of the weather, or in the course of the improve-
ment of grades it becomes necessary to add to the height of abutments,.
increasing the load thereby, beyond that for which they were designed.
Concrete may be used to protect the decaying stone in the first place, and, i£

there is room, to re-enforce the wall in the second case. During the last-

season both cases were involved in one problem which came up for

solution. A pair of abutments about 20 feet high, built in the early years
of the company, of a native stone, which would not resist the action of
the frost, and set in lime mortar, was in such a condition that it was
only a question of a few years before it would be necessary to rebuild it.

from the surface of the ground, unless it could, in some way, be protected:

from the action of the weather. To complicate matters, the grade across
the bridge was to be raised 3.6 feet. It had at various times previously
been raised several feet, so that when the track was finally at the proposed
grade it would be about 6 feet higher than it was originally. The changes
thus required were raising the main wall and wings of each al)utment,

and lengthening the latter. The plan finally adopted was to re-enforce the
wall in front with concrete, making it heavy enough for the increased
height of bank behind it, to lengthen the wings and raise them and the
bridge seats and back wall to the proper height. This amounted to build-

ing around the old abutment on all sides, except the back, a casing or shell

of concrete. In order to make a good bond between the old Ftonc masonry
and the concrete all of the rotten pieces of stone were removed from the
face, the joints were cleaned out and then the face and joints were washed
just before the concrete was placed against it. In addition, a number of
holes were drilled into the face and top of the old masonry and key bolts
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wedged into them, with the head, on which was a large cast washer, pro-

jecting from 8 inches to 15 inches. The concrete was also carried far

enougli down the back of the wall to prevent water working into the hori-

zontal joint on the top of the wmgs and the main wall, ihe writer has

no doubt but that this will prove eltective.

In another instance, the grade was raised 7% feet across a bridge, con-

sisting of three steel girder spans resting on skew cut-stone piers and
square wing abutments, also of cut stone. The raise was effected by means
of concrete, built in place under the girders after they were raised to

grade. The rounded ends of the concrete on the piers were formed

by means of steel shells. These steel shells were held in place

by rods and were left to give additional strength. A short span

was added at each end of the bridge to take the slope and a rectangular

concrete pier was built on each abutment of the proper height to bring

the masonry up to grade.

Concrete has been largely used as a backing for large piers and as a

filling for cylinder piers, with success in both cases. Portland concrete

may be used to good advantage in building the circular walls and floors

of turntable pits.

Either Portland or natural cement is used to good advantage in con-

structing the foundations of buildings. During the past season we con-

structed the foundation and wall, up to the water table, of a large freight

house, of Portland cement concrete, with a very pleasing effect to the eye.

The floor of this freight house was also built of the same material. As
to whether the latter will stand the heavy wear satisfactory, time only can
determine, but the chances are that it will prove as good as any other
material which could have been used. The writer thinks it might be
employed wn'th good results in many cases in the construction of station

platforms.

SUMMARY.

Various advantages in the use of concrete as a form of railroad

masonry have been intimated in the foregoing. The writer wishes to sum-
marize them as they have developed in his experience with it and other
forms of masonry. One of the greatest in its use on lines where the volume
of traflic is large is the fact that it does awa5^ with the necessity of using
derricks, which are a constant source of interference with, and danger to,

trains. With concrete work, the only use of the main track is during
the unloading of the necessary material. Concrete may be put in with
unskilled labor. - The only requisite is a first-class foreman and good
engineering supervision. In these times of constant labor agitation, this is

of itself an exceedingly important item. This fact also makes easy rapid
expansion and contraction of the force to suit the requirements of the work
in hand, permitting the crowding of the work during favorable weather
and during seasons when large amounts of permanent work are desired.

There is a wider distribution of suitable concrete materials than those
required for stone masonry. In general, any stone which is suitable for

stone masonry will make crushed stone suitable for concrete, as will also
a great deal of stone that is not suitable for stone work. Sand that is

suitable for mortar for stone masonry is also suitable for concrete. But
gravel is only suitable for concrete when it has been screened.

In general, concrete construction requires less false work to carry the
track than other forms of masonry, in that, with proper care, in many
cases, the wall of the culvert or the abutment of the bridge may be built

around the piles of the structure which is being renewed. The facility

with which concrete may be strengthened by the judicious use of iron or
steel embedded in it is of great value.
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On account of the plastic nature of the material, intricate and irregular

shapes ma\' be built almost as easy as simple ones, the only difference of

moment being that of the cost of constructing the form or mold. Skew
arches and abutments and other like structures, which, if built of cut stone,

are very expensive, are readily built of concrete.

Concrete, properly made of suitable materials, is probably fully as

durable as the ordinary stone masonry. It has been used for many years

in other countries and has proven satisfactory in this respect. Looks are

merely a question of personal opinion, but, in the writer's opinion, concrete

work presents a more pleasing appearance than stone masonry. Lastly, it

may be stated that in the central part of the United States, at least, with

the prevailing prices of labor and material, concrete masonry may be built

for considerably less per cubic yard than the corresponding class of stone

masonry. The cost of concrete bridge and culvert construction in any
locality may be estimated roughly from a few general figures given below.

These figures are deductions from the actual cost of a large volume of

work. The cost of labor on one cubic yard of concrete will average about

90 per cent of the price paid per day for labor. This covers the cost of

unloading all concrete materials and tools, building concrete mixing plat-

forms and runways, mixing by hand, and placing and tamping. It does

not include the cost of the forms, cost of excavating, nor the cost of train

Items to be U^^ED as a Hasis for ICstimating the Cost or a Cubic Yakd ci

CONCUETE or ^'ARIOUS PROPORTIONS.
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constant care and watchfulness in its construction ; that there is much to
learn as to its proper and best use, and that the question of proportions

to be used requires careful study. Many errors are and will be made in

its use; we only learn how far outside of the beaten paths we can go by
these mistakes, but concrete should not be condemned as a whole because
of minor mistakes. These may be traced to defective workmanship or
materials or an improper understanding of characteristics.

COMPRESSION TESTS OF CONCRETE CUBES FOR THE CITY
OF CLEVELAND, OHIO.

These tests were made with the United States testing machine at

the Watertown Arsenal, Massachusetts, and are given here as a matter
of interest:

The blocks numbered from 25 to 32, inclusive, are made of i part,

by measure, of vulcanite Portland cement, 2 parts of slag dust, and 4
parts of crushed slag.

The blocks numbered from 41 tc 48, inclusive, are made of 1 part,

by measure, of vulcanite Portland cement, 2 parts of lake sand, and 4
parts of broken Kelley Island limestone.

The cement and fine material were first mixed dry by a thorough
shoveling, and just enough water was added soas to make the water
flush when the mixture was pounded or squeezed. The stone or slag

was wetted sufficiently so that it did not absorb any of the water from
the cement and was then added to the mixture of cement and fine

material, and the whole thoroughly shoveled over. It was then rammed
into wooden boxes, in layers of about 2 inches in thickness, sufficient to

flush the water to the surface of each layer.

Marks, 32. Sectional area, 144.60 square inches. Gauged length. 5".

Applied load.s.
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Marks, 48. Sectional area. 145.32 square inches. Gauged length, 5'

Applied loads.

Total.

Pounds.
14..T33

39.064
58.138
87.192

116.3.T6

14.5.330

174..S84

2l>3.448

232.513
261.576
290.640
319.7(4
348.768
377.833
406.896
435.960
505.000
511.5(H)

Per square
inch.

Pounds.
100
200
400
600
8(X)

l.(X)0

1,200

1.400

1.6(X)

1.800

2.000
2.20t)

2.41K)

2.600
2.800
3,000

3..520

In gauged length.

Compres-
sion.

Set.

Inch.
0.

.0001

.0004

.(XW

.0011

.0015

.0019

.(K)33

.0028

.0032

.0037

.0041

.0046

.0053

.0061

.0069

Inch.
0.

Remarks.

Initial load.

First CT&ck.
Ultimate strength.

Marks, 44. Sectional area, 146.65 square inches. Gauged length, 5"

Applied loads.
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Marks, 28. Sectional area, 146.28 square inches. Gauged length, 5"

Applied loads.
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Mr. H. G. Kelley (Minneapolis & St. Louis) :—The Com-
mittee, in presenting this report, considers it unnecessary to read

the report on account of its length, but we desire to read the con-

clusions which we present to the Association and the resolutions

which we recommend to be passed. There are a number of <le-

tails in the description of various classes of masonry work to

which the individual members of the Committee are not willing

to subscribe entirely, although in its general form they have ex-

pressed their willingness to sign this report. I will read the first

resolution, in which we have made a slight change in the defini-

tion of "masonry" since the report has been printed

:

"Resolved, That the following definition be adopted bv this

Association as a comprehensive definition to cover any kind of

masonry, and with the further recommendation that in usual prac-

tice the word "masonr}-" be qualified by some proper term to more
particularly describe the kind of masonry under consideration :

''Masonry, in its widest sense, includes all constructions of

stone or kindred substitute materials, in which the separate pieces

are either placed together, with or without cementing material to

join them ; or, when not separately placed, are encased in a matrix

of cementing material."

The second resolution is changed to read as follows

:

"Resolved, That this Association approves as good practice

that railroad companies prepare and use specifications complete

in themselves for all kinds of masonry, to be in such form
that they may be attached to, and form part of, specification? for

other railroad construction when desirable."

President Kittredge :—^Gentlemen, this report is before you

for consideration. You will find on pages ii and 12 the con-

clusions at which the Committee have arrived, bearing in mind

the changes which have just been suggested.

;Mr. J. H. Abbott (Baltimore & Ohio) :— I ask for informa-

tion. Do I understand correctly that the Committee recommends

that mortar may be used which has been mixed an hour?

}klr. Kelley :—That is the consensus of reports received from

the railroads reporting to us, that one hour be the extreme limit

after the mixing of the mortar. If it is allowed to stand over an

hour it must be condemned, whether it has set or not.

Mr. Abbott :—In using natural Louisville cement on the Hen-

derson bridge we found it necessary to condemn any mortar that
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had been standing over twenty minutes, and under the condi-

tion surrounding us there I should not Hke to see the mortar go

in after standing 20 minutes. Take the Sandusky Portland ce-

ment, and similar conditions exist in regard to that. I would

not like to have it stand an hour. I do not think that is good

practice.

Mr. Kelley :—
^I think the Committee entirely agrees witii the

remarks made, but in view of the specifications that were received,

one hour was placed as the limit, and then that was modified by

saying: "And always before it shall have commenced to set." My
experience with the Louisville cement you mention would lead

me to cut it out after 20 minutes, and sometimes before.

President Kittredge:—Can the Committee cite any instances,

and under what conditions, any cement could have stood nearly

an hour, and yet be safe to use? Were any cases cited?

Mr. Kelley :—No special case was cited, as I understand it.

President Kittredge :—It would be interesting to know uuder

what conditions the period of one hour could be reached.

Mr. Kelley :—^The gentleman who wrote that portion of thfe

report is not here to-day, but it is understood to have been the

consensus of opinion received by him in correspondence.

Prof. W. D. Taylor (University oi Wisconsin) :—I have read

the report carefully, and have several points I would like to call

the attention of the Association tO' for such action as it chooses to

take. In the first place, the Committee uses two terms for the

kind of cement in use in this country. Throughout the report they

call one the "natural hydraulic cement" and the other they simply

call "Portland cement." I think we might omit the word "hy-

draulic" and designate the cements as "natural" and "Portland."

The next thing I would ofifer would be to insert in the report

under the head of first-class masonry the words, "except the

coping," so that the sentence will read : "No course shall be less

than 12 nor more than 30 inches in thickness, and, except the

coping, the thickness of any course shall not exceed the course

below it."

Under the heading of "Backing" for first-class masonry, it

says : "The spaces between the large stones shall not be over six

inches in width and shall be thoroughly filled with small stones and

spalls laid flat," etc. I suggest that there be appended to that sen-
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tence the following words : '"And all spaces flushed full with mor-

tar or good cement grout." At the end of the same paragraph, fol-

lowing the words, "In cases approved hy the engineer, satisfactory

Portland cement concrete," I suggest that the words, "with or

without larger stones embedded in the concrete," be inserted,

the sentence to read : "In cases approved by the engineer, satis-

factory Portland cement concrete, with or without large stones

embedded in the concrete, may be used for backing." Under the

head of "Mixing," I would suggest, where it says, "until the

stones are covered with the mortar and all voids completely filled,"

that we use the word "practically." We do not get the voids

completely filled. Where the Committee recommends the use of

concrete for different purposes, it says, "a good mixture of i

part Portland cement, 4 parts good sand and 8 parts broken stone,"

etc., I would suggest that the figure 3 be used for the figure

4, and that the figures 8 to 10 be substituted for 8. Mr. Rafter's

experiments, conducted in the office of the State Engineer of New
York, would seem to show that the most economical concrete is not

made by making the mortar lean in cement, but rather by making

the concrete lean in mortar.

^Ir. Ablx)tt:—Before w^e leave this mortar subject, I would

move that the words, "within one hour after mixing," be stricken

out, so that it shall read, "All to be very carefully measured and

mixed." striking out the w'ords "within one hour after mixing."

Mr. Kelley:—The Committee will be pleased to accept that.

President Kittredge :—Will the Committee take cognizance

of the remarks of Mr. Taylor in regard to inserting the words

"except coping?"

Mr. Kelley :—^Yes, sir.

President Kittredge :—And his other remarks on the sub-

ject of "Backing," on page 4? If the Committee is willing to

accept these without further discu-ssion I think we will save

time.

Mr. Taylor:—One or two of these suggestions, T thir.k, I

will vote against myself.

President Kittredge:—If there are any suggestions, even

though the Committee were very willing to incorporate them in

their report, if there are any questions you would like to discuss,

it would be decidedlv fo the benefit of the Association to have
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them discussed. If you will let us finish up the part Mr. Taylor

has brought up, we will make progress. In the "Backing for

First-Class Masonry," I understand Mr. Taylor wants some dis-

cussion. He wants added "or good cement grout."

Mr, Taylor:—But I will vote against it.

Mr. D. W. Lum (Southern Railway) :—I would object to

the use of the word "grout" in that connection.

Mr. E. H. Lee (Chicago & Western Indiana) :—It might be

well to have an expression of the views of the members of the

Association regarding the use of concrete in place of the old

method of using spalls and flushing mortar. It seems to be a

practice which is growing among engineers in backing up first-

class masonry to substitute the use of concrete in filling the larger

spaces instead of using spalls and flushing mortar or using spalls

and using grout, as has sometimes been done. I would be glad

to hear an expression from some other members who have had

experience in the construction of this particular type of masonry

in regard to this point.

Mr. Kelley :—The Committee are willing to accept the inser-

tion of the words "except coping," under the head "First-Class

Masonry." They are also willing to accept "large stones em-

bedded in concrete," but do not desire to accept, without the in-

struction of the Association, the words, "or good cement grout."

The Committee, I think, are a unit on cutting out "cement grout"

entirely in first-class masonry construction.

Prof. W. D. Pence (Purdue University) :—It seems to me
the question of using grout is quite largely a matter of the amount

of water which should be added to the mortar. That is not the

only distinction always, of course, but if an engineer should occa-

sionally think it is desirable to have mortar in such shape that it

will flow more readily, that is a matter of detail, and the specifica-

tions themselves should not mention the grout. I think it better to

omit it.

Mr. E. E. Hart (New York, Chicago & St. Louis) :—During

the present winter we have been taking down some 70 and 80 foot

piers built on the New York, Chicago & St. Louis, at Girard,

Pa., and from all appearances these piers were grouted ; that is,

the spaces between the cut stones were filled with spalls and grout.

While we did not find any large spaces in the grout, we did find

i
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a great deal of dampness and frost in the gront, which, I think,

led to the disintegration and failure of the piers. From wtiat I

saw there it would seem better policy to use mortar.

Mr. J. A. Atwood (Pittsburg & Lake Erie) :—I would like

to express my preference for the use of concrete for the heart of

tirst-class masonry walls over the use of spalls and grout. I think

the former is first-class practice and the latter is crude.

^Ir. A. S. jMarkley (Chicago & Eastern Illinois) :—If the

grout is properly made and used, I do not see how there could

be any voids whatever in the masonry. The care in grouting a

pier depends entirely on those in charge of the work. Each course

should be grouted before a second one is started. Those in charge

of grouting can watch through the voids and see whether the

grout is properly distributing itself throughout them, and when
all the voids are filled the grout of course will come to the surface.

If proper care is taken the grouts will make the masonry solid.

President Kittredge :—It occurs to me the discussion here is

under "First-Class JMasonry."

;Mr. Hunter ^^IcDonald (K'ashville, Chattanooga & St.

Louis) :—I know of an instance where 300 barrels of grout were

poured into one pier, and it all ran out into the river below the

water level.

Prof. J. B. Johnson (University of Wisconsin) :—I have

known of a number of very serious differences, which have been

taken into the courts for settlement, in regard to what is meant

by "one of cement and three of sand." I have been searching

carefully through this report to find out what is meant, and I

cannot find it. Of course, the contractor saves about a third of

his cement, if he is allowed to fluff it out, take it from sacks and

dump it out loosely; he can make it fill about 50 per cent more

than it did in the original package. It seems to me it is very

unwise for engineers to continue the practice to specify so much

cement for so much sand and not find out what that means. The

difference in meaning is nearly 50 per cent of the cement. The

contractor, of course, always dumps his cement out loosely and

measures it up in shovels, wheelbarrows or something, and if

the engineer means it to be so, of course it is all right—he writes

the specifications with that intention ; but many engineers write

their specifications expecting the cement will be measured in the

11
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original packages, but they do not say so. Then there is an open

controversy. I would like to know what the practice is in this

Association, and whether or not that should not be defined. And
this applies, in fact, to all the specifications in the use of cement

that I am familiar with. I almost never see a specification wherein

this is properly defined.

Mr. Kelley :—We wish to call the attention of the Associa-

tion to the fact that this is merely an outline specification for

cement concrete. We have taken all the information we could;

it has been digested as well as possible, and it has been presented

simply as an outline, and discussion is something that we wished

on the subject; but it is merely an outline of what specifications

for cement concrete should be, and it is not ofifered to the Associa-

tion in any way as a permanent specification.

Mr. McDonald :—I move that in regard to the composition

of mortar, the words "by volume" be substituted after the words

"either one part ;" also that in the fourth line from the bottom

the words "three to four" be put in after "cement," making it.

read, "one part by volume of approved Portland cement to three

to four parts of good, sharp sand."

Prof. Johnson :—W ould you not define what you mean by

one part or volume to four parts of sand?

Mr. McDoiiald :—
^I mean it shall be measured after taking

out of the package, loose.

Prof. Johnson:—Then should not that be defined, "One part

by volume measured loose?"

Mr. McDonald:-—I will accept the amendment. My object

is to get it in the shape that it is usually handled by the men who
use it.

President Kittredge :—This discussion is really for the bene-

fit of the Committee, and is not being handled in the way of mo-

tions and instructions from the Association. The Committee

really presents a very small amoimt of conclusions which the

Association should act upon by vote. The rest of the report is an

outline of specifications submitted by the Comriittee. on which

they desire discussion and instructions, and not sent here for final

action. Therefore, if Mr. McDonald will make his remarks in

the way of a suggestion to the Committee instead of a motion, it

will be proper.
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Mr. McDonald:— 1 will very cheerfully change it from a mo-
lion to a suggestion.

Mr. Garrett Davis (Burlington, Cedar Rapids & Northern) :

—As I understand the case, Prof. Johnson refers to being abso-

lutely accurate, as near as possible, in testing. In practice, if

our directions call for one barrel of cement to, say, two barrels

of sand, or six barrels of gravel, we measure the barrels of gravel.

It is loose, it is true. We have a barrel of cement as it is packed,

and we have a number of parts of gravel called for, loose, but that

is in favor of the increase of strength in the mixture.

P'rof. Johnson :—Xow, this illustrates my point exactly. One
of the last two speakers claims that the practice is to measure

cement loose, and the other claims that the practice is to measure

it in the original package. I submit if that is not proof of the

proposition I present to you, that unless the volume is defined,

whether loose or in the original package, the contractor does not

know what the engineer means, and the engineer sometimes does

not know what he means himself.

Mr. Kelley :—
^I think Prof. Johnson's remarks are very well

timed. The question of volume is an extremely tmcertain one

as it appears in most specifications. Yon can take a sack of

cement and pour it out so it will fluff up and make quite a per-

centage of increase in volume. It would be impossible to measure

that loose. flulYed cement and get any results. It would vary

with each individual sack, and the strength of the man himself.

In my own personal specifications I say "barrel" of each, and

then I have them measured in the field, a certain definite meas-

ure. But I would regret very much to see the word "loose" go
into any specification coming from the Association. It should be

either in the original package or given some more definite term

indicating the volume intended to go in.

Prof. Johnson :— I want to clinch a nail when it is driven.

Suppose a contractor buys his cement in sacks and he has to

put it into a barrel in order to fulfill the specifications. He can

fiufif it a great deal better in the barrel than if it is spread out.

Therefore, it seems to me that still does not satisfy, and 1 do
not believe anything will satisfy, if you wish cement measured

in the original package, except to say "by volume, the cement to

be measured in the original package." You can fill that original
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package after the cement has been emptied. You can fill it with

sand, stone or gravel, or what-not, and you are all right, but un-

less the cement is taken in the original package, as it is delivered

on the work, I do.not know of any way in which you can get that

volume measured.

Mr. G. M. Walker, Jr. (Kansas City Belt Railway) :—We
have used a specification, so many cubic feet of sand, so many
cubic feet of ^^avel and so many pounds of cement of different

kinds. A barrel of Portland cement of a certain brand weighs a

certain amount ; a barrel of natural cement weighs a certain

amount, so that whether we get it in barrels or get it in bags,

those bags are all weig'hed, and weigh about the same. I think we
could get a better specification than specifying by bulk, and will

get the same thing Prof. Johnson claims should be in the specifi-

cation.

]\Ir. Davis :—I wish to say that all sacks are parts of a bar-

rel ; three sacks natural or four sacks Portland are a barrel when

it is received in sacks, so it is precisely the same thing.

Mr. Lee:—^In confirmation of what the last speaker has

just stated, it may be said that in one of the most expensive cases

with which the speaker is acquainted, and under which, perhaps,

150,000 yards of concrete have been put in, the specifications

covered this point in precisely that manner. The weight of the

cubic foot of cement was specified, in the case of Portland, at 100

pounds. This, perhaps, would work some injustice to the manu-

facturers of certain kinds of Portland cement, which do not weigh

quite that much. But after the brand which is to be used has

been determin"ed, it would seem very easy to specify the exact

weight which should be considered a cubic foot. Of course it is

not possible to weigh every sack or every barrel that is used. This

particular clause in the specifications, as is the case with most

other clauses, is simply a standard, a rule which is to be used,

in case of disagreement. The ordinary practice is to use the

material, dumping it out of the package in which it comes.

Mr. A. R. Raymer (Pittsburg & Lake Erie) :—Our road has

recently gone into the use of concrete extensively. We are now
using concrete construction for culverts up to 16, 18 and 20 feet,

with arch covering, and we have been to some trouble to get

specifications to cover the different conditions we met, and we
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find we come short in some points, particularly the points now
before the house on the question of the proper proportion of

mixing cement with sand. We have different sorts of sand.

Probably the conditions are similar to those throughout the coun-

try. We find that the result depends on the nature of the sand

;

where this sand is uniform in size, more cement is needed than

in cases where the sizes of the particles vary. We have about

come to the conclusion that it is necessary to make a test in each

case to determine the amount of voids, and then add the amount
of sand which will fill these voids with a certain percentage of

excess. The amount we have not yet determined. The mixture

determined in that way will cover the case exactly and will cut

out the necessity for measurements by bulk, by weight, or any

other way, and will cover the varieties of sand. Our concrete

will be made up in the same way ; we have gravel of different

sizes and also crushed stone. To say that we should use five

parts, four parts or six parts does not mean much. The pro-

portion depends on whether the particles of stone are of the same
size or vary in size.

Prof. Johnson :—Excuse me for speaking so much, but this

is in my line. I do not know of anything more deceptive in

the matter of mixing mortar than to take the criterion that has

just been mentioned of measuring the voids. If you take a

fine sand, the voids are about one-third. Take clean, coarse sand

and the voids are one-third ; and you can better aft'ord to pay $6
a yard for the coarse sand than $i a yard for the fine sand, if

you use a given proportion of three to one and wish a particular

strength. Here is something usually overlooked. It is commonly
supposed that the function of the cement is simply to fill the

voids. That is a great mistake. The function of the ce-

ment is to coat every grain of sand and to fill the

voids. Ever}' grain of sand must be surrounded with a coating

of cement, and then the voids also must be filled. If you will

do a little mathematical work you will find that the surface to

be coated in a cubic foot of spheres varies inversely with the

diameter of the spheres. So that with sand grains half as large

there is twice as much surface to be coated ; with sand grains a

third as large there is three times as much surface to be coated,

and the voids still remain the same. So that even mixing fine
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sand with coarse sand for the purpose of reducin'j the voids

does not help you any, and }'ou always lose by it. The coarser

the sand the better, even though the grains all be coarse and of an

even size, and there is no limit I know of to that rule until you

get to the size of marbles. The coarser the sand, the stronger, and

it has been fully demonstrated for a given strength you could

better aiTord to pay $6 a yard for sand varying from the size of

a pea down to one-fourth that size, than you could to use fine,

ordinary sand at $i. So that must be taken into account—the

coarser the better. But I still wish to say I am not convinced

that the specification by barrel satisfies the case when the cement

is delivered in sacks, because the contractor might very well say:

"I do not know how many sacks make a barrel." He takes the

sacks and fills up a barrel from these sacks, and I do not see but

that he has a very good claim. He fills a barrel of cement and

determines how many sacks are required to fill a barrel. There

are two sides to this. The engineer in sonie cases can have it

all his own way. Then, of course, it would be plain sailing. But

the contractor usually has something to say after the contract

is signed.

Prof. Pence:—There are two points we should h.ive in mind.

One is that a number of us are thinking about work done by

contract, in which we must have definite specifications, and the

other, work done by the company's laborers, where we have an

opportunity to make requisition for the materials we need, and to

supervise the work and change the specifications in the progress

of the work if we wdsh to. We have been thinking of sand as

a somewhat definite material. As a matter of fact, it makes a good

deal of difference as to the amount of moisture that is in the

sand, and as to the amount it will exjiand from its packed state

to the state you use it in in the mortar box. There is also con-

siderable variation in most cases as to the amount of moisture in

the sand, although I suppose on most large jobs, such as the con-

struction of retaining walls for track elevation, you have prac-

tically a uniform product furnished.

Mr. Atwood :—I would like to ask Prof. Johnson if, in

the following case, there would not be some dift'erence in the

use of cement. Suppose we use gravel, for instance— it is rather

an extreme case—of the size of a marble, half an inch in diam-
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eter, and fill the voids full of cemer.t alone. Thai would lake a

certain amount of cement. Now, if you add sand and fill the

voids, you have g"Ot the same bulk, but you are going to have

less cement. Carrying that on down, and it seems to me it car-

ries out the idea that the use of a proper amount of sand is going

to reduce the amount of cement to be used.

Prof. Johnson :—The tests have been very thoroughly made
up to grains nearly the size of a pea, and up to that limit the

greatest strength is attained with four-fifths or five-sixths of

the coarse and one-fifth of a fine grade. To obtain the benefits

of mixed sizes of sand grains, a little fine sand may be mixed

with a ver}' coarse sand, but any coarse sand found in nature

will always have more than enough fine sand ^\ith it to give this

maximum benefit.

Mr. Atwood:—The general idea was to use sand as it comes

to us in commercial ways, and also gravel, and they vary from

a certain fineness to a certain coarseness, and that the use of

gravel and sand in these proportions reduces the amount of ce-

ment that is necessary to use ; and it seems to me the argument

outlined in the case is that by reducing the amount of cement in

this way, we still get first-class concrete. We do not have to pay

for the cement.

Prof. C. F. Allen ([Massachusetts Institute of Technology) :

—

It seems to me part of the question is as to how much you can

do with a barrel of cement. If you take your marbles, in one ex-

periment, and fill wdth cement, you get a certain bulk. If, instead

of filling all the voids with cement, you fill part of the voids with

sand, you w-ill get the same bulk and have some cement left over

to make another bulk, and with one barrel of cement you will

certainly get a larger bulk if you do have coarse grains with

finer grains filling the voids between them. I have not kept up
lately with the experiments upon mixtures of sand and cement, but

I have it ver\- strongly in mind that some experiments have indi-

cated that sharp sand—a mixture with sharp, fine sand and ce-

ment—give a stronger mixture than coarse sand and cement. I

feel reasonably positive that some experiments have indicated

that. I cannot say that other experiments have not indicated

the other thing, but I do not feel sure at the present time that it

is demonstrated beyond question that the coarser the sand is, the



344 PROCEEDINGS OF THE

better. But on the original proposition, as to what you can do

with a barrel of cement, I do not see how you are going to escape

the conclusion that with the large particles and the small particles

filling the voids, a barrel of cement will go farther than it will

with the coarse particles alone.

Mr. Atwood :—^It is probably improper for the Committee

to recommend a proportion of cement, sand and stone to be used,

because of the character of sand and stone used, also because

of the character of the work for which the concrete is being made.

If they wish to recommend a proportion, they should recommend

along with that proportion the character of the work for which

the cement is designed.

Mr. McDonald :—I think it would be very fnuch in order

for the Committee to consider and tell the Association what is

a good sand. I have recently had an experience in being called

to look over some concrete that did not appear to be what it

should have been. It was laid in freezing weather. No precau-

tions were taken against that ; but on examining the sand I found

that 30 per cent of it would pass through a No. 50 sieve ; the rest

of it was fairly coarse. I tested the cement, and in seven days

it gave 350 pounds. The sand mixed up in proportion of three to

one gave less than 40 pounds. That sand has been in use in a cer-

tain community I know of for years, in its present shape, and I

am satisfied that a great many would undertake to use it without

screening the fine part out, and I consider it very dangerous prac-

tice. I attribute the fact that this concrete failed to the very fact

that the voids in the same were filled with these verv small par-

ticles of sand, and that the cement could not enter. When cement

is added to that kind of sand, the volume is materially increased.

I would like to submit for consideration crushed stone as a sub-

stitute for sand. I have seen some experiments made where it

gave as good results as coarse sand, and there are some places

where sand cannot be obtained, while crushed stone can.

Mr. Taylor:—Do you not mean pulverized, rather than

crushed ?

Mr. McDonald :—^AVell, sand that would pass through a No.

4 screen and be caught on a No. 50.

Prof. Pence:—In the report of the Committee there is a

very valuable article by Mr. Rogers. I find reference to expan-
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sion and contraction of the concrete. I take it Mr. Rogers' con-

tribution is not open for discussion, but I should like to make

inquiry in regard to the views of the members as to the expansion

or contraction of long concrete walls, such as are used in track

elevation. The first two sentences in the paragraph headed "Ex-

pansion and Contraction" is what I refer to: "Concrete expands

and contracts wath variations of temperature at about the same

rate as iron, and allowance should be made for this in building

long walls." Some experiments recently made under the speak-

er's direction show that there is a material difference betweeii the

expansion of structural steel and concrete. The coefficient usually

taken for structural steel is .0000065, while that of concrete is

.0000055. The next sentence also applies to what I have in mind:

"In ordinary abutments or culverts, where the wall is not over

60 feet long, the writer has not been in the habit of making any

allowance; but for greater lengths he is in favor of dividing the

wall into about 40-foot sections." I have been credibly informed

that in Chicago, in the construction of walls of small section, it

was found in the course of one season cracks developed in 60-foot

sections ; so that for a light wall the length should possibly be 30

feet instead of a greater amount.

^Ir. O. D. Richards (Ann Arbor) :—Referring tO' the use

of bank gravel not screened, I would like to ask the Committee

if they have ever turned any arches or know of any being turned

with such material, and if so what the results were? We have

a good 'quality of gravel, and I desire to get all the information

possible on the subject.

Mr. Davis :—I can answer the gentleman, so far as my ex-

perience goes. We have some arches, 10 feet up to 20 feet. We
preferably use three or four rings of brick in the arch aionc ; all

the rest is concrete. We have some made of the concrete, but the

principal advantage of using the brick is the economy of putting

it in to avoid tamping the ring of concrete. In this report, the

Committee did not recommend the use of natural gravel. In

Northern Iowa and Minnesota we have numerous pits of pretty

good gravel, except that it contains quite a large proportion of

fine sand. It would doubtless be better if it were screened out.

With us it is a matter of expense. If the sand was screened out

we would not have very much gravel left, besides the expense of

handling. If it has clay in it (and it frequently has), we wash
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it out. In all of our concrete we wash the j^-ravel : and our

experience with this gravel in concrete has been entirely satis-

factory. We use both natural and Portland cement. The nat-

ural cement is below ground and all above ground is Portland,

and we have used a great many yards of it without any ill efit'ects

at all.

President Kittredge :— I understand r\Ir. Davis refers to the

use of gravel instead of broken stone.

Mr. Davis :—Yes, sir. We have not any stone within 200

miles that we could use. As to the matter of expansion that was

referred to, I would be in favor of making the expansion joint

every 30 feet. We have in one or two instances made a long re-

taining wall, and we found that it cracked, so that in the future,

if I put in a plain face wall, without an angle, if it was going

to exceed 30 feet, I would provide a joint.

Mr. A. C. Dennis (Canadian Pacific) :—^I would like to in-

quire if concrete made of gravel instead of broken stone is suit-

able for tunnel lining or arches of large size—how it compares

with the strength of concrete made from broken stone?

Mr. Davis :—I would simply say that some men that I have

discussed the matter with favor gravel if it is washed clean and

free of any clay or particles that adhere to the stone. In crushed

limestone you have a rough surface, with small particles adhering

to that stone, just about to be detached, but still adhering to it.

I think experience has shown that gravel concrete is stronger than

that kind of stone concrete. Rock or granite that broke with a

clean fracture- would doubtless be preferable.

President Kittredge:—If there is no other discussion on the

report, we will pass to the conclusions of the Committee, and we
will consider that the first resolution is now before you. As
amended, this resolution reads

:

"Resolved, That the following definition' be adopted by this

Association as a comprehensive definition to cover any kind of

masonry, and with the further recommendation that in usual prac-

tice the word 'masoiiry' be cjualified by some proper term to more
particularly describe the kind of masonry under consideration.

"Masonry, in its widest sense, includes all constructions of

stone, or kindred substitute materials in which the separate pieces

are either placed together, with or without cementing material to

join them, or when not separately placed are encased in a matrix
of cementing material."
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It will bo consiilered that that is l)etore the house. Anv dis-

cussion on that resolution ?

'Sir. C. Lewis (Baltimore ^ Ohio):— I reoret that I have
not been able to discuss this more fully with the Committee. I

would like to inquire whether pilasters, etc., which are cast whole
out of mortar, should not also be considered as masonry or stone.

Artificial building blocks are Ijeino- made of mortar and concrete,

and when those blocks are laid they could be coA'cred by this

definition, because they could be considered as substitutes for

stone. [Might the definition not be so amended as to include

columns and pilasters cast complete, or should such castings not

be considered as masonry?

Sir. Taylor:— I would like to ask the Committee wdietlier

or not they mean to include riprap. This definition of masonry
would certainly be taken to include riprap.

Mr. Kelley :—No; the Committee does not intend to include

riprap.

Sir. Abbott:—I do not know whether I quite understand

whether an amendment will be necessary to include these casts,

but it seems to me that in the definition of masonry the casts might

be considered as material, rather than go back to the stage of

manufacturing and conceive of the material which goes to make
them up ; that is, they become masonry after we take them and
begin to form our columns and buildings ; they are like stone

then. I don't see that it is necessary to go back to nature and

determine how the rock and the stone were formed to include it

in our definition of masonry.

(The resolution as amended and read was adopted.)

President Kittredge :—The second resolution is that "This

Association recommends as good practice that railroad compa-
nies prepare and use specifications complete in themselves for

all kinds of masonry, to be in such form that they may be attached

to, and form part of, specifications and contracts for other rail-

road construction when desirable."

Mr. Kelley :— I would like to explain the reason Ihe Commit-
tee has presented this resolution. A number of replies for speci-

fications of masonry were received from companies stating

that they did not contract their w^ork, and therefore had no specifi-

•cations ; that the men knew precisely what the\- wanted anrl did
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the work to suit them. The Committee held, whether the work

was done by the raih-oad company's force or was done by con-

tract, that a specification was necessary to know the class of

work that was to be done and to insure its being done in the way
the chief engineer or officer in charge of the work desired, and
therefore we made this resolution.

(The resolution was adopted.)

Mr. McDonald :—I move the report be adopted as a whole.

(The motion was carried.)

Mr. J. P. Snow (Boston & Maine—by letter) :—This excel-

lent and conservative report leaves little to criticise as to specifica-

tions for stone masonry. A few thoughts occur to the writer

which are put forth merely as suggested additions, rather than

as changes. They may have been considered by the Committee-

and rejected as not desirable.

The length of stretchers should be a ratio of their rise ; from

twO' tO' five and one-half is reasonable. If too short, they appear

like blind headers and do not make proper bond, and if too long, a

movement of the wall is liable to break them. The bond also

should be a function of the rise. Its proper minimum should be

a length of joint that will hold strong enough to nearly break

the stone. It is better that the joint should slip if a strain occurs

than that the stone should break, but we want all the strength

that can be obtained with safety; two-thirds the rise is suggested

as a good, practical minimum. In random or broken course work
or irregular rubble masonry the limit of bond should apply to the

thinner of the two stones concerned.

The report prohibits hammering on any stone after it is set.

This requirement seems unnecessarily severe. In order to get

good work, irregularities and high spots must sometimes be re-

moved and the face pitched to a line after a stone is laid. Hand-
pointing should not injure the setting of the stone; heavy liam-

mering may well be proscribed.

In second-class work with broken courses the minimum
thickness of levelers in the face of the work should be prescribed

;

three or four inches is recommended. If this is not specified,

levelers so thin will be used that they will be no better than

pinners.

The report allows rather too much space between headers

in second-class work, while for the first and third classes the
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requirements arc perhaps rather severe. The necessity for head-

ers is about equal in all classes of work. They should be, in

24-inch work, not more than 12 to 14 feet apart in any course or

for any rise, and at least one-eighth of the area of the face and

back of a wall should be occupied by headers. Joints broken on

headers or levelers should not be allowed.

A very common class of work, usually called rubble in

granitic regions, not specified in the report, may be described

as follows : The work shall be built of sound quarried rubble

laid without pinners in the face. The beds of the stones may
slope lengthways of the wall, but not across it. Thin edges of

stone used in the face shall be broken off so as to be not less than

4 inches thick. No more than three stones shall be contiguous

to any one vertical joint. The backing shall be the same class of

stone as the face, except that pinners may be used under the

stones, provided the whole height of the blocking is made up
with a single stone

;
pinners on pinners will not be allowed. All

stones shall have a width at least equal to their rise, and they shall

break joints not less than two-thirds the rise of the thinnest stone

bonded.

At least one-eighth of the area of the face and back of the

wall shall be occupied by headers, so placed as to thoroughly tie

the wall together, and no joints shall occur on or under headers

or levelers.

^lore stress might well be laid on building the work solidly

in mortar than is done in the report. Dry work is frequently in-

jured by the stones breaking* or tending to roll, due to imperfect

support on stones below. This is especially liable to occur when
the work carries a heavy load. A stone naturally bears on three

points ; it can be pinned up so as to get partial bearings on more
points, but if wedged up too tight at any one it will be raised

from all other bearings except two. It follows that when a heavy

load comes upon a stone so supported, it is very liable to break,

whereas if it is laid solid in mortar it will have a bearing all over

its bed and be much less liable to break. In dry work also, and
that where a little mortar is used to plaster over a mass of dry

filling, the bearings of many of the stones must necessarily be on
pinners ; if these are thin, they may quite likely be crushed, and
movement occur from that cause. The mortar used need not be
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rich in cement. Clear sand, if confined so that it cannot run out,

makes a perfect bed for a stone, but is objectionable on account

of holding water, which may freeze and throw the wall. Very

lean mortar, and plenty of it to fill all voids, is far better than

rich mortar scantily used.

The report briefly mentions the use of concrete for backing

stone masonry. This practice is worthy of encouragement, and

also the practice of using concrete for filling between the front

and rear faces of walls, the hearting of piers, etc.

Pointing is touched upon only by describing the mortar to

be used for the purpose. All exposed joints of masonry should

be pointed. The joints should be raked out at least one inch

deep before the mortar has set. This is not commonly done, but

should be. It costs nothing, and it leaves the joints in good

shape to hold the pointing mortar. The ragged edges and pomts

of cement left by raking out the joints while the mortar is green

help to furnish a good hold for the pointing mortar when it is

applied after the wall is completed. If the joints :\re left full

and they are cut out with a point, as is usually done, the groove

is smooth and rounded and generally not very deep, with the

result that the pointing gets a very poor hold.

Another fault frequently seen in pointing, especially second

and third class work, is the tendency to plaster the face in order

to fill out inequalities in the stones, making joints 3 or 4 inches

wide in some cases. The mortar in this case is spread out to thin

edges, which are bound to quickly separate from the stone, leaving

a chance for water to work in, which will eventually follow down

to the center of the joint and throw out the whole of the pointing.

The better way is to keep the pointing mortar well back in the

joint, say }i inch from the face of the stone, and not let it

spread on the front at all. In this case the stone protects the

mortar somewhat from the weather.

It is doubtful if the fine cutting of bridge seats and parapets,

hinted at in the report, is worth what it costs. Only the bearings

of the iron work need be fine cut, and this can be done better

after the stones are set. If it is necessary to set a stone precisely

to a given height, the bedding is apt to sufifer, and for bridge

seat stone thorough bedding is absolutely essential ; hence it seems

better to bed the stone properly and cut the bearing spot afterward

to the exact height and level required.
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President Kittretlge :—The report of the Committee on Rec-
ords. Reports and Accounts, on account of delays, has just come
from the printer, and as it is quite long-, I am sure none of you
have seen or read it. Therefore, any discussion of that will be

postponed until this afternoon, and in order that we may not lose

time we will depart from the regular order of business and take

up the item of "Xew Business."

In regard to "Xew Business," an amendment to the Constitu-

tion has been submitted by letter ballot, and the Secretary will

read the amendment and announce the result of the letter ballot.

Secretary Fritch :—'The amendment submitted is as follows

:

"That Article \TII (Meetings) be amended by adding the follow-

ing: Section 4.—Discussions shall be limited to members and to

those invited to speak by the Presiding Officer." For the amend-
ment, 2^^ votes were cast ; against the amendment, 4 votes.

President Kittredge :—Another matter that comes up under

the head of "Xew Business," is something that the Board of Di-

rection especially desire to have discussed by the members of the

Association. That is the matter of the work and the reports of

the committees. This meeting has demonstrated both the neces-

sity of having prompt reports—reports that are the results of

the united efforts of the committees, and reports that are sub-

mitted promptly and on time, so that they can be spread abroad and

dissected and discussed and thought over by the members
before they come to the meeting. Your Board of Direction have

worked hard to get reports in in that shape, with what measure

of success the Association knows. It would be time well spent

for us to discuss that question openly in the Association, so that

all the members, and especially those present whO' are members of

committees, may know the attitude of the Association. The As-

sociation has a right to expect good work from its committees, and

should insist upon it.

Mr. J. A. Atwood (Pittsburg & Lake Erie) :—I would like

to present an argument concerning the formation of committees

which was called to my attention by Mr. Handy, Chief Engineer

of the Lake Shore & Michigan Southern. He thought better re-

sults might be obtained if the committees themselves were made
up of local men, who could reach each other and get together in

order that they might consult on the different questions that came
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before them. The committees are now made np in such a way
as to get representation on the committee from all parts of the

country, and it is difficult for them to get together and have proper

consultation. If the committees were local and the questions

under discussion were brought before them by correspondence,

it might possibly result in greater benefit and in better discussion.

Mr. W. M. Camp (Railway and Engineering Review) :

—

I understand that question has been before the Board of Direc-

tion. I think it would be interesting if some member of that

Board would state the results of their deliberations.

President Kittredge:—I might say for the Board that there

are a good many questions and phases of the questions that have

presented themselves and have been discussed. It seemed essen-

tial in the early days of the Association to attract interest from

all parts of the cO'Untry. In order that that interest might be

attracted, committees were selected from various sections of the

country widely different. As time goes on and as we become

more familiar with each other, and particularly since we have

become founded on what seems to me a permanent basis, we can

use our discretion in selecting committees in a manner different

from that which we followed in the first place. We do not con-

demn the method that we used in the first place in selecting our

committees. It has served a good purpose. It has interested

people in all the different sections of the country. That interest

having been once aroused, we are satisfied that it has been so

thoroughly aroused that it will be retained. It is in a general way
the idea of the Board that in selecting committees in the future

a chairman shall be selected from one section of the country and

a vice-chairman from another section ; that this chairman and

vice-chairman, respectively, shall corral the members in their

neighborhood, those members being selected preferably from, lo-

cations which are not further removed from the 'chairman or

vice-chairman than one day's ride or one night's ride. Then, as

these two branches of the committee hold their meetings, usually,

monthly, the actions of the one can be transmitted before the

next month to the other, and in that way accomplish results

that we have been unable to accomplish fully in any other way.

That plan was followed in the Committee on Yards and Termi-

nals. We were most fortunate in the original chairman of that
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committee, in selecting a man who was very methodical and who
enjoyed that kind of work, and he aided the Board, with the result

that the report of the Committee on Yards and Terminals could

be considered more nearly a model than any of the others, many
of which have been excellent. This discussion was primarily to

hear from the members, and not from the Board.

Mr. C. Lewis (Baltimore & Ohio) :—^It is with a good deal

of hesitancy that I would rise tO' discuss a question which I am
sure has received the earnest consideration of so able a Board of

Direction as our own, but there are times when, as in gardening,

if one starts to prune and train a wild tree or a tree which is not

giving satisfactory results, it may take a great many years to

accomplish the result desired ; whereas, it may be a good deal

quicker to cut it down and engraft an entirely new idea. The
suggestion which I would like to offer for discussion is almost

a complejte change of present methods. If the committees were

to meet every month and work efficiently and turn their reports

in in ample time to be printed and sent out for discussion, we
would still have the meeting called once a year, at which members
would be expected to discuss a large number of formal reports,

and the meeting then, as now, would be considerably cut and dried

beforehand, with recommendations laid out, of which there would

not be much doubt of acceptance, if the committees were at all

conservative, and there would not be the interest in the w^ork

which there should be. There would not be the flexibility to take

up new problems and meet them at once as they arose, as I think

there should be in an association of this kind. The suggestion

which I would like to offer is that the committees as at present

constituted keep up their work without any change, excepting

perhaps that the date of their report, if necessary, be altered,

or, if necessary, the date of their report be atolished. There are

some committees which have nothing to report for five years, and

there are other committees we would like to hear from every

month ; to which we would like to turn over special problems

and have them report to us and give us the result of their investi-

gations promptly. We cannot do that with an annual meeting,

and it seems to be out of the question to hold more than one

meeting a year of all the members. To make this committee

work more effective, as well as for other reasons, I would like

23
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to suggest that we have a monthly publication ; that monthly

publication to consist of two parts, one a part containing such

reports from committees as may have been submitted to the Secre-

tary before the date of the publication, presuming that he will

have several on hand and publish them in their turn, and written

discussions on such reports as have been submitted: the second

part of the publication to consist of the working up of future re-

ports. That is, the bulletins for information which are issued

by the committees, the replies to^ those bulletins ; correspondence

between the committees and the members, and between the mem-
bers themselves ; requests for information on maintenance-of-way

topics ; in other words, transient information of little permanent

value, which would not be reproduced in any volume of transac-

tions, but merely an interchange of ideas, and showing what
progress is being made in the work. The way the work is handled

at the present time, I think many of the members get seven or

eight circulars for information each year, which, if carefully

replied to, would constitute a volume on railroading which would

be complete in itself. Most of them promptly throw those circu-

lars in the waste-paper basket because they have not time to an-

swer them all. There is another class of members who carefully

pigeon-hole them in the hope they may be able to answer them

later, and they never get that far. Whereas, if you were the next

month to read a reply from some member who had taken the

trouble to answer his circular, that might lead you, in a spirit of

combativeness, to send in your answer. At present you see no

answers until the committee brings in its report, and then our

time is taken' up by trivial discussions and criticisms of minor

points which could have easily been handled by correspondence.

I think I do not exaggerate by saying that fully half of the time

we have devoted to discussion during the last three days has been

taken up with suggestions and comments which could have easily

been made by correspondence to the committee, and which the

committee would willingly have accepted and incorporated in

their report, if any of the members had taken the trouble to do so.

There is nO' reason why the Association should devote its time to

such discussions. Under the system here advocated, all of this

discussion could be held by mail. In the monthly publication, each

committee would have at its disposal a certain amount of space,
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if it cared to use it, for its correspondence and inquiries. A mem-
ber interested in masonry could keep in touch with masonry each

month, and a member interested in buildings, etc., could see what

was going- on every month ; and wlien the meeting was called it

would be exclusively for the consideration of such results as might

be offered to the Association for final action and adoption. If the

committees had nothing to report for final acceptance, no time

would be wasted. All their progress reports could be handled by

mail and through the publications, and we would not have to

consider at the meeting anything but subjects presented to us for

official adoption. The remaining time of the meeting could then be

given up to the discussion informally of special topics, and I think

the Association could then better keep in touch with the work as it

progresses from day to day. Special topics could be placed before

the committees for their immediate consideration, and they could

keep more closely in touch with the needs of the members on the

special subjects to which they were assigned. I would therefore

move a resolution that the Board of Direction take into considera-

tion the matter of establishing a monthly periodical or volume of

proceedings, such as has been outlined, and if they consider the

idea favorably, that they be authorized to put it into execution.

(The motion was seconded by Mr. Atwood.)

Mr. Edwin F. W'endt (Pittsburg & Lake Erie) :—I think the

Board of Direction should take one step farther. I have in mind

a certain committee appointed in March, 1901, which did no work
until the ist of February, 1902. Now when the Board of Di-

rection finds that the members of a certain committee have done

no work within the first six months of the year, they should take

the matter in hand and ascertain why the committee is doing no

work, and if they have not accomplished satisfactory results, the

committee should be summarily discharged. In this way only will

the work be expedited. The work of the committees is largely in

the hands, as far as progress is concerned, of the chairman. He
is supposed to lead and the individual members do not feel justi-

fied in attempting to take the lead. I would suggest that the

Board of Direction take this matter under consideration and, where

such conditions are found, that some other action be taken. Where
members on a committee do no work for a' year, without suffi-

cient excuse, it seems to me they should resign. I have in mind
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a committee made up of men, one from Montreal, one from Flor-

ida, two from St. Louis, from Detroit, Zanesville, Pittsburg,

Cleveland, Buffalo. It is quite apparent that a man can hardly

travel from Florida or Detroit to Chicago for a meeting unless

he is very much interested ; and under the revised system of trans-

portation in existence this year, v^hether he gets a pass or not is a

vital question. One of the members of the Association has sug-

gested that when a member asks for a pass to attend a committee

meeting he request the transportation on the ground that he is a

member of the Association, and not on the ground that he is an

employe of a railroad. Probably this would enable the mem-
bers to obtain free transportation to a central point where a meet-

ing would be held. I make the suggestion in view of the diffi-

culties attending the work of the committees.

Mr. H. G. Prout (Railroad Gazette) :—I came in at the con-

clusion of Mr. Wendt's remarks, so I do not know precisely what

his suggestion or resolution was, but two or three things occurred

to me with relation to this work that it might perhaps be well

to speak of. It has always struck me that the original layout of the

work of this Association is very admirable as we look at the pro-

gram. We can see what the fathers of the constitution had

in mind, viz., to lay out a great general scheme which it would

take a long time to carry out. If the work of those committees

were all done in one year we would produce an encyclopedia of

railroading, so far as engineering and maintenance-of-way goes,

but of course nobody ever had any notion that that would be done.

The development of this scheme should go on, and either small,

compact committees take up independent subjects or small, com-

pact sub-committees take up special subjects. I do not see that it

makes the slightest difference whether that is done by independent

committees or sub-committees working under the direction of the

chairmen. The important matter is that the men who go into this

thing should go in with a resolution to work. Last year, after

the convention, I received a circular, which I presume every mem-
ber of the Association received, asking what committee I would

like to serve on. I am ashamed to say I never replied to that cir-

cular, but it was not carelessness. Still, it was due to the Secretary

and the officers thatT should have replied in some way. But I

thought about it seriously for some time and I did not feel that I
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could take upon myself the burtleu of doing any committee work,

and therefore, having a vestige of conscience left, 1 decided I

would not go on any committee. It seems to me no man ought

to take a position on any one of the committees unless he is pre-

pared to do the work.

The Board of Direction can do pretty much as it pleases. I

assume most of the members of the Board want to find out how
the members feel about getting the work done. I do not see any

necessity for passing a resolution instructing the Board. A sug-

gestion was made last night that it would be an excellent plan to

publish the reports monthly, then, the following month, publish

the written discussion that has come in. There are certainly very

fine points in that plan. Speaking as a journalist, I should approve

of that very much. There is nothing in my work that I regret

more than the apparent necessity for getting out great big special

numbers of the paper once in a while. I accumulate a mass of

splendid material and concentrate that in this one issue of the

paper and people look at it and say, "Uh, that is fine, that is splen-

did. I will read it." They take it home and lay it on one side and

they never read it. They can not do it. We are all too busy.

I have three or four cords of pamphlets and magazines in my
library that I am going to read some time, but I never shall read

them. If your reports were published each month, I can easily

see how the members could take up those reports and consider

them carefully and produce some results, and this work could be

carried right along throughout the year.

Mr. J. F. Wallace (Blinois Central) :—I have listened to this

discussion with a great deal of interest, and as Colonel Prout

says, it was not the intention, when these committees were formed,

to have them thoroughly and exhaustively complete their work in

one month or in one year. The idea was to form a skeleton of

our work and outline it generally, so that every paper or report

made and every word spoken should fall into a fitting place, and

in the end that we should work towards the solving of our prob-

lems as a w^hole. I think the suggestion as to the publication

of the reports monthly is good, with this modification, that it

should be confined to a single report each month. Once a year

or once in i8 months is about as often as you can have a general

round-up of the work of any of your committees, and if you try
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to get something from each committee each month, I do not think

that we will accomplish as good results as we would if we ar-

ranged to have committee reports one each month printed in the

bulletin, and the discussions follow, and at the annual convention

call up these different reports and have the discussion center

around them. There is no body of men connected with our As-

sociation that can act as a general committee in this way better

than the members of our Board, serving from year to year and

changing slowly and being familiar with the work of the Associa-

tion.

President Kittredge :—In regard to the remarks of Mr.

Wendt, it is possible that if all the internal workings of the Board

were thoroughly known, the reason why there were changes in

chairmanships during the year and why there were delays in

getting new men would be better understood. The remarks made
by Mr. Wendt only shadow the action of the Board throughout

the year. As far as I could learn, there was not a point made
by him that had not been fully discussed and acted upon by the

Board during the year. If you find one set of committeemen that

is not efficient and a new set is established, it takes some little

time to find out whether your new set is any good, and by the time

you have made twO' or three such changes the year is gone.

Mr. T. L. Condron :—Some serious criticism has been made
of the lack of action of the committees as a whole. There is

more trouble to be found in the lack of action of individual mem-
bers of the committees. Every committee has one or more work-

ers upon it, and one or more men who are so extremel}- occupied

with their business pursuits that they can give no attention to

the committee work, but, like the government officers, few die and

none resign. So that a man still retains the honor and distinction

of being a member of one of these committees, which is an honor

and distinction, although he may be doing nothing for the bene-

tit of the Association. I would sa}', if it should seem to the

Board desirable, that there be a penalty provided, so that if mem-
bers of a committee fail to attend one or two committee meet-

ings, they thereby lose their position.

Mr. W. McNab (Grand Trunk) :—I appreciate all Mr.

Lewis has said, and I think I voice the opinions of everyone pres-

ent when I endorse the pertinency of the remarks ; but I think 1
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that it would be better, instead of ottering- a resolution, that it

be made in the fonn of a suggestion to the Board of Direction.

There are a great many things to be considered in a radical

change of that nature, a discussion of which would protract this

meeting too long. I would respectfully suggest, for the con-

sideration of the Board of Direction, the advisability of each

committee appointing its own chairman. I can see the value of

the Board of Direction appointing individual members, but I think

the committees should be allowed to select their own chairmen,

and, if necessary, have the appointments confirmed by the Board
of Direction. It is unfair, I think, for some of us apparently to

usurp the honor. I wish this remark to be considered personal,

for I consider the chairmanship of a committee a great honor,

and in my mind it would be a greater honor if the ofBce were
elective. It means a great deal of work, but it ought to be a

labor of love.

President Kittredge:—I think Mr. Lewis' motion was that

the attention of the Board of Direction be called to that method
of conducting operations in the future ; it was not that they

should be instructed to do so.

Mr. Lewis :—That they be requested to consider the matter.

President Kittredge :—I wish for the present to turn matters

over to First Vice-President McDonald. Mr. McDonald will look

after }-our welfare.

Secretary Fritch :—The following gentlemen have been se-

lected as tellers to canvass the votes cast for officers of the Asso-

ciation for the year 1902 : W. B. Poland, chairman ; G. M.
Walker, Jr., and G. A. Mountain.

Chairman McDonald :—Any further discussion on the motion

of Mr! Lewis ? It was understood that the motion of Mr. Lewis
is simply a suggestion to the Board of Direction, and not an

instruction. I will state in behalf of the Board that it will give

the matter due consideration.

Mr. ]\IcNab :—I would move that it be suggested to the

Board of Direction the advisability of the committees that have

been appointed by the Board of Direction electing their chairmen.

There is no doubt the chairman has a great deal to do, and the

members of a committee know who will do the work, and, further,

they want some person who will carry it through to a finish,

{
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and I think they should be allowed the choice. I beg to move that

the Board of Direction accept as a suggestion the advisability of

the committees electing their chairmen.

Chairman McDonald :—On behalf of the Board I will state

that this matter has been very thoroughly considered by the

Board. As a preliminary step to the election of a chairman,

a meeting of the committee is necessary, and it was found almost

impossible to get the committees to select their chairmen. The
Board, however, will give the matter further consideration, ac-

cording tO' the suggestion of Mr. McNab.
(Recess until 2 :oo o'clock p. m.)

AFTERNOON SESSION.

The meeting was called to order at 2 :oo o'clock p. m.. First

Vice-President McDonald in the chair.

Chairman McDonald :—The Committee on Records, Reports

and Accounts will now make its report through the vice-chair-

man, Mr. Wendt, in the absence of the chairman.

REPORT OF COMMITTEE No. XL—ON RECORDS,
REPORTS AND ACCOUNTS.

To the Members of the American Railway Engineering and Maintenance'

of-Way Association:

The object of all the work of a Railway Engineering and Maintenance-

of-Way Department is to promote and insure the safe, economical and ex-

peditious movement of traffic; in short, the aim is to get results.

The usual questions asked by the Railroad President are: How much
did we make? What has been accomplished? The answers to these ques-

tions are found through Reports, Records and Accounts, and hence this

subject is worthy of very careful study.

Inaccurate reports are worthless; incomplete reports are a nuisance;

and unnecessary reports, records or accounts involve an extravagant use

of the company's funds.

The first question that naturally arises is. How much and what re-

ports, records and accounts are necessary? This Committee has not under-

taken to determine positively what number of reports should be recom-

mended. It has been the intention rather at this time to consider a few

reports and records which are essential and which are universally used

by every railroad.

It is believed that a careful study of this entire question will indicate

that many railroads are using more blanks and requiring more reports
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and records than are necessary. It will be the aim of this Committee in

the future to consider what reports are necessary and what reports now
being used by different railroads are considered unnecessary.

It is reported that a certain prominent railroad of this country, after

a careful analysis of the different blanks used in the different departments,

reduced the number of blanks from 1,500 to 500. This great reduction

not only involved a large decrease in the necessary expenses of a railway

for clerk hire and for stationery, but it also relieved the different officers

from the unnecessary labor of examining and considering a mass of details

from which no adequate results were obtained.

In determining the necessity of a report or a record or an account

only one principle should be followed, viz.: What good result is obtained?

RECORDS.

Right-of-way Records, Deed Records and Alignment Records were

considered more or less fully by the Committee in 1901, and no further

data are given this year. The time of the Committee has been occupied

with other work.

Records of Leases were included in the report of 1901, hut the subject

was left incomplete and it was the intention of the Committee this year

to further consider the matter of leases, but this subject has been reserved

for the 1903 report.

Bridge Records.—The subject of bridge records has been considered by

the Committee this year and a partial report is made, with the understand-

mg that the Committee does not submit this as a complete report. The
subject is of such great importance and is so comprehensive as to require

more study, and it is believed that the Committee in the future could not

do a better work than to follow up this subject.

Our investigation so far reveals the fact that the railroad Bridge De-

partments are weak on this very point of records. There does not seem

to be any uniformity in the systems in use, and it is apparent that many
roads are keeping very incomplete records of their bridges.

Most of the inquiries sent out by the Committee were answered with

the statement that no particular system was used. We are convinced that

the different engineers of the country have failed in the past to give much
consideration to this subject, with the result that the systems now in use

are uneconomical.

Results count, and efforts should be made by this Committee to pre-

pare a system which would be universally applicable to the conditions

throughout the entire country—a system which would be accurate and

complete and which would include no unnecessary data.

The Committee presents to the Association herewith an illustration

showing a full-size page for a bridge record book. It is hoped that the

members of the Association will carefully consider this suggested record

and offer any criticisms which they think proper, based on their expe-

rience.
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In order to obtain all the information for a Bridge Record that will

be of value for future reference, it is best to begin with the first stroke

made toward its erection.

A standard form should be used in gathering information for the

several classes of structures, and these should be furnished the Engineer

or Bridge Superintendent in charge of the work, and he should be required

to fill in with the desired information as the work progresses.

If the structure is already completed and no records are available, a

survey will, of course, have to be made.

Using a Pile Trestle as an illustration of the method, the following

information should be given

:

Plan—Number and File Number.
Elevation of base of rail above base line.

Number of Bents.
Number of Piles to the Bent.
Number of Spans.
Spans, Center to Center of Caps.
Total Length, End to End of Structure.
Depths at each Bent ; Rail to Bottom of Stream.
Depths, Rail to High Water.
Depths, Rail to Low Water.
Unobstructed Water Way.
Drainage Area.
Water—State whether fresh or salt, and if exposed to the "teredo."

FoUNnATiON.—Under this head should be shown the results obtained

while driving piles in each bent. We thus obtain an accurate cross-

section,, showing the direction of the different stratas, which will be of

value when planning for a permanent structure.

Materi.al.—Should show :

Kinds of Piles—Size, Length and Number.
Caps—Dimensions and Number.
Stringers—Dimensions and Number.
Ties—Dimensions and Number.
Guard Rail—Dimensions and Number.

Abutments.—Description, giving dimensions and material used in con-

struction. The record should be entered in a book on the left-hand page,

properly ruled for the purpose, at the head of which should be given

:

Division name on which structure is located.

Sub-division or Section Number.
Distance from Terminal.
Number of Structure from Terminal.
Name of Structure.
Date work was started.

Date completed.

It is recommended that bridges be numbered by location in miles and

hundreds from one terminal running toward another. If additional struc-

tures are then added it will not be necessary to use half numbers or letters
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of the alphabet. Bridges on branches should be numbered after the same

system, using an initial to designate each branch road.

Costs.—The page containing the above described record should be

wide enough to permit of entering the costs of the structure and its annual

cost of repairs, with any remarks that will be of value in determining the

life of the material.

This record should show cost of labor and material, separately, both

for sub-structure and super-structure ; also the annual interest charges

on amount invested. With this record properly kept there will be no diffi-

culty in determining the exact amount we would be warranted in spending

on a permanent structure.

The remarks column should state, generally, the quantity of material

used in annual renewals, and if paints were used, should give quantity,

kind and dates, and from whom purchased.

On the right-hand page should be shown a cross-section and sufficient

of the side elevation to give a general idea of the structure, above which

should be shown the plan and file number for convenience in referring to

complete drawings, should it be desired. It would alsj be well to attach

to this page a photograph of end views of all structures.

In order to keep these records properly, the officer in charge of bridges

should be held responsible for their maintenance in their recorded forms.

The annual repairs should be determined by the joint-inspection of the

Engineer Maintenance-of-Way and the Superintendent of Bridges.

The Superintendent of Bridges should send to the Engineer Mainte-

nance-of-Way daily reports of the work done and material used, giving

cost of the labor and number of the structure on which work was done,

these reports being checked against the records of authorized repairs.

From these daily reports, after checking with time books, shoiild

be figured, monthly, the cost of all work, showing material used, pieces and
dimensions. This should be entered in a Mofithly Cost Book, from which,

by combining the various months' work, the annual statements can be

made, in a more condensed form, for the permanent record.

With this record, the cost of any work to date could be quickly

furnished.

Plans on tracing cloth of super-structure and masonry, with founda-

tion plan of each bridge, should be filed together in atlas form, detachable

so prints could be had at any time. Plans of super-structure should be

separate from masonry and foundation, and of same size, 20x36.

Scale for general plans Vi inch equals i foot. For detail plans, V2 inch

equals i foot. Topography for 300 feet in all directions should be shown
in one corner of masonry and foundation plan on a scale of 100 feet to

the inch, with a profile extending 300 feet or more each side of the bridge.

Date of erection, name of maker, cost and distance from terminal, in

miles and hundredths, to be marked ori plans.

When large bridges occur requiring more plans, plans to be made
in multiples of length and of same width. 20 inches. Arch culverts, trestles,

open culverts, box culverts should be treated in the same manner, accord-

ing to their requirements.
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Drains may be shown several together on one page, with distance

from terminal noted, and cost. All permanent openings 12 feet wide to

be considered bridges.

Book records of bridges should be kept.

Strain sheets of all important structures, all of these sheets being

of uniform size, should be filed. A complete set of drawings for each

structure should be filed, this file being given a definite number.

All plans should be filed according to the card index system. (See

sample of card below. Card should be 4"x6" in size.)

SRioat
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or paper is a first requisite to their proper filing. Cards for this purpose

may have any number of cross references, indicating the disposition of

any drawing sent out, changed, etc.

The adequate storage for engineer's records involves ample room,

light, freedom from dust, security and proper cases, arranged to permit

of any classification outlined by the card index. Where records are kept

in buildings not fireproof, they should, of course, be stored, if valuable,

in vaults. Where buildings are fireproof, and the amount of plans and

papers is large, it is better to store them outside of vaults, securing more
light and room, and equipping the room so that it will be a vault in itself.

The New York Central Railroad has a room of this character in the new
Grand Central Station, all the woodwork being eliminated, the floors

concrete, doors fireproof to shut out fire from other parts of the building,

and the room equipped entirely in non-combustible fittings.

Exposed facades should also have protection at windows. Whether
stored in vaults or rooms, the case work should be of material occupying

as little space as possible, durable and non-combustible. Cases for the

several classes of engineer's records and plans would of necessity be suited

to the special requirements for each office, but some points may be men-

tioned connected with each form of record.

Rolled plans are most conveniently and securely filed in map tubes or

drawers, one drawer given to each rolled plan or set of plans in one

roll. This method, however, while entirely free from dust, is expensive

from the point of cost where there arc large masses of plans to be filed.

Large drawers properly sub-divided by partitions may be conveniently

utilized for this class of papers, or they may be stored directly on open

shelving, the shelving spaced to suit the diameter of the rolls. Where
very large masses of old plans are to be accommodated, compartments or

bins with drop fronts may be provided. This method is utilized in the

room of the New York Central, mentioned above. Plans for current use

in fireproof rooms can be conveniently disposed of in bases covered with

table tops or drawing boards.

Plat plans or tracings are best handled in shallow drawers, the rear of

drawer being fitted with a hood to protect the rear edges of plans. A good

file or drawer for this purpose is one having a drop front, which when
pulled down, reveals the entire contents of the drawer at front.

Plats.—Plats mounted on card board or in thin books can be kept

on shelves, spaced in height the thickness of the book, having a vertical

index at the right or left of opening on a narrow strip. The whole case

to be protected by curtains or doors. These shelves need not take up

over Vi inch vertically. The front of shelf should be stepped back 2

inches under the book or plat, so it may be handled readily.

Le.^ses.—These are more conveniently kept in document files than

in any other form of device.

For the construction of case work for this purpose metal has some
distinctive advantages, requiring less space and being non-inflammable.

The large amount of engineers' records lost by fire gives especial im-
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portance to the last point. The New York Central room is equipped in

metal work of this kind, as are the filing rooms of the Pittsburg & Lake
Erie Railroad in the new Central office at Pittsburg. The "Engineering
News" of January 2, 1902, illustrates the equipment of the last-named
room very clearly.

Illustrations showing the filing case in a model vault are shown below

:

CARD INDEX SYSTEM.

The following explanation of the card index system has been taken
from an article by Mr. R. P. Forsberg in the "Engineering News" of

January 2, 1902. The explanation and illustrations are exceptionally

clear and complete

:

All drawings pertaining in any way to the main line or branches of the
road are indexed by location, as hereinafter explained. The name of the
nearest station or depot at which the structure or map is located always
appears in the title of the drawing. For example, our standard title for
drawings is as follows

:

P. & L. E. R. R.

6' o" CONCRETE ARCH CULVERT.
at Sta. 3365 near

Haselton.
Scale %" = i' o". June 23d, 1901.

In the lower left-hand corner of the drawing appears the file number,
3067RS17.

In our card index system we have divided the main line and branches
into sections, including from one to six stations or depots, dependent upon

/ PORTERS
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stations or depots included in this section, with their station stake pluses,

as shown in Fig. 4.

The next salmon card, of course, reads "MONTOUR JUNCTION
TO STOOPS FERRY," etc.

TRACK PLANS.

All track plans.

Yard^.

PropoBfrd Yards.

Preliminary Surreys.

Looatlone and Proposed Locationst

Tipple Tracks.

o ^

RIGHT OP WAYA.

All plans showing land conveyed.

All plans of proposed conveyances.

Special Record Plans showing Right of Way.

O

*

BUILDINGS. V _|^

All buildings, Sheds, Mall Cranes, etc. etc.
Coal and other Tipples supporting Mine Cars.
Coal Chutes not carrying Railroad Tracks.
Water Tanks, Piunp Houses & Stand Pipes.
Plans and Profiles of '.Vater Supply.
Wagon and Platform Scales (Except Masonry).
Platforms (Wooden).

o
J.^

Fig. 5. Samples of Blue Guide Cards, Showing Classification of Draw-
ings and Records.
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Between these salmon cards are twelve subdivisions, defined by blue
cards, known in stock as "thirds." These also have a %-inch projection
above the index cards, the projection extending one-third the width of the
drawer. On this projection is printed the name of the subdivision, and on
the bod}- of the card the class of drawings that are indexed under this

subdivision : for example, three of these cards are shown in Fig. 5.

This description of the drawings, indexed in each subdivision, is in-

tended both as a guide to the person indexing the drawings and an aid
to a person not familiar with the system in locating a drawing. The
twelve subdivisions are as follows : "Track Plans," "Right-of-Way,"
"Buildings." "Agreements." "jMasonry,"' "Property Plats." "Bridges."
"Profiles," "Cross Sections," "Grade Crossings," "Miscellaneous" and "Ob'
solete."

Between the blue subdivision cards come the buff index cards, which
are ruled as shown in Fig. 6.
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way to engineering supplies or structures are also indexed alphabetically

in a separate drawer.
In order that the space in the filing case which is made vacant by a

drawing being destroyed or relegated to the obsolete case in the basement
may be again filled, we have a book which we designate "Ledger," divided
into sections corresponding to the compartments in the filing case. In
this "Ledger" in the proper section is kept a record of the drawings with
their file number. Space is left under each entry for two changes of

title, should a drawing occupying the same space and having the same
file number become twice obsolete. In another book, which we designate
"Journal," each drawing is entered or recorded as soon as completed,
without regard to its compartment in the filing case, taking its journal
number next to the last one entered.

With the aid of these two books (which it is unnecessary to use ex-
cept in the event of a card being lost) a correct record is kept of the last

file number of each drawing and the contents of each drawer or com-
partment. These books are kept in the fireproof vault and contain in

substance information from which the card index could be readily dupli-

cated were it possible for such an exigency to arise.

This same card index system, with the same divisions of main line

and branches, is used in keeping our siding record. The siding record in-

Nearest Station ^ 1
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are made. Two sets of tracings, 17 inches by 70 inches, are made from
our continuous record maps of main line and branches. One set contains

all topography to date, including exterior or governing right-of-way

lines only, where there have been several purchases. The other contains

only information pertaining to company properly or right of way, show-
ing each individual purchase, with number and abstract from deed. •

FILING CASES.

All drawings are filed in a fireproof vault, equipped with japanned
steel filing cases, as shown in Fig. 9. All standard size drawings, includ-

ing the right-of-way tracings and tracings from continuous or roll maps,

are laid flat in drawers, and only the continuous or rpll maps are. put on
the shelves.

These have their file number on the outside at either end, as shown.
The location of the compartments in shelves and the drawers is deter-

mined by the intersection of the horizontal and vertical letters on the filing

cases. The drawings in the compartments or drawers each have a sep-

0^
arate file number and are, of course, arranged numerically. For example,

in the file number "3067RS17" 3067 represents the "Journal" number, which

it is unnecessary to use in locating a drawing, RS the compartment in

which the drawing is located, determined by the intersection of these two
letters, and 17 its numerical position in the compartment or drawer.

The drawers in the filing case are designed to fit our standard size

drawings, and are 2% inches deep in the clear. Each drawer has a metal

covering at the back 6 inches wide, extending the entire width of the

drawer, which prevents the tracings from curling up at the end and becom-
ing mutilated.

^""-^.^^^ |<- 6"-^
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In the bottom of each drawer, in the left-hand corner, is a metal strip

which lays flat and works on a hinge that is attached to the back of the

drawer. This is used to raise the tracings and insert the hand when look-

ing for the file number, thereby saving to a great extent the wear on the

tracings that would otherwise occur. The method of construction of one
of these drawers having two divisions is shown in Fig. 8.

With the exception of the right-of-way tracings, lOO tracings are put
in each drawer or each division in the drawer. Dependent upon the size

of the tracings, some drawers have two and some five divisions, which
hold 100 tracings each.

At the end of one of the steel filing cases, built in the case, are 15

individual safety deposit boxes with lock and key for the private use of

the engineers and draftsmen.
The ladders which are used to reach the top shelves in the vault run

Fig. 9. Metal Filing Cases hi Fireproof Vault.
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on an overhead track and can be set up flush with the sides of the filing

case when not in use.

The vault is provided with the same system of ventilation that lis in

use in the other rooms, with the exception of the duct for exhaust air

being omitted. As a result of this, the fresh air that comes in the vault is

drawn through the vault door opening into the blue print room and out
through the exhaust duct in the blue print room. This maintains a steady
flow of air outward from the vault and tends to prevent any tiust which
might be originated in the blue print room from entering.

CORRESPONDENCE FILING SYSTEM.

The Committee submits to the Association the following system for

filing correspondence. This system is short, yet very complete and well

adapted to the needs of the ofiice of the Engineer Maintenance-of-Way.

It is based on the requirements of the classifications of expenses recom-

mended by the Interstate Commerce Commission. In practice this system

will probably be found satisfactory.

CORRESPONDENCE FILING SYSTEM—SUBJECT TITLES AND AN.\LYSIS.

1. Engineering and Superintendence:

Engineer corps.

Architects.
Supervisors.
Organization.
General inspection.

Engineering outfits—instruments.

2. Roadway

:

Grades—records. :

Grades—changes. ,

Grading—on right-of-way.
Cuts—widening.
Ditches and drains (except under bridges and culverts).

Embankments—repairing or protecting.

Retaining walls (except at bridges).
Riprapping.

3. Ballast:
]

Ballast reports and statistics.

Gravel banks and shipments. :

Slag, orders and shipments.
Ashes, orders and shipments.

4. Rail Fastenings

:

Standards.
Special patterns—tests and reports.

Orders and requisitions.

Angle bars.

Track bolts.

Nutlocks.
Railroad spikes.

Rail braces.

Tie-plates.

Tie-plugs.
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5. Rails:

Rail standards.
Rail Tests.

Rail—broken or defective.

Rail guarantees.
Rail shipments—invoices.

Rail shipments, other divisions, individual and companies.
Rail shipments for frogs, switches, turntables.

6. Frogs and Switches :

Standards.
Special patterns—tests and reports.

Frogs.
Switches.
Guard-rails.
Foot-guards.
Switch-stands.
Orders, shipments.
Condition reports.

Switch locks.

7. Ties—Cross and Switch :

Cross-ties.

Switch-ties.

Standard specifications.

Old ties—loading and disposition.

Lumber {except otherwise specified).

8. Sundry Materials

:

Material at storehouse (not otherwise specified).

Pipe—terra cotta.

Pipe—iron (except culvert pipe).

Shipping instructions.

9. Tools and Machinery

:

Standards.
Track tools—ordinary.
Track tools—special—tests and reports.

Hand and truck cars.

Portable hoisting engines.

Portable pumps.
Gas engines.

Portable pile-drivers.

10. Tracks

:

Main tracks and sidings—new.
Main tracks and sidings—alignment notes.

Main tracks and sidings—changes—alignment.
Main tracks and sidings—condition reports.

Sidings—company—locate by stations.

Sidings—private—locate by stations and name of industry.

,

Team tracks.

Sidings ownership—maintenance.
Joint tracks and maintenance—agreements'.

' Branch roads—leases, etc.

Siding agreements.
( Gauge.

Clearance.

i
Safetv Switches.
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11. Bridges and Culverls :

Bridges—masonry and superstruction.
Trestles—foundations and superstruction.
Culverts—including pipes.

Specifications.

Inspection and reports.

Standard clearances.

All track clearances—overhead and sides—wires, etc.

Water courses—changes and damages—claim in connection with
bridges (otherwise claims damages $30).

Masonry materials.

12. Signals and Interlockings :

Interlockings—installation and maintenance.
Interlockings—specifications.

Signals—distant.

Crossing bells.

Electric signals—fouling point.

Lamps, oil and supplies—oil barrels.

13. Fences, Road Crossings and Signs

:

Fences and hedges.
Road crossings—grade—over or under grade.
Cattle guards.
Crossing plank.
Private roads on company property.
Street improvements (except at stations).

Railroad crossings—lists.

Railroad crossings—agreements.
Railroad crossings—maintenance.
Railroad crossings—notes.

Signs—crossing signs.

Signs—whistle posts.

Signs—mile posts.

Signs—clearance posts.

Signs—elevation and curve posts.

Signs—property line and survey station posts.

Signs—trespass signs and warnings.
Signs—section posts.

Signs—yard limits signs.

Signs—sidings.

14. Stations—Buildings and Fixtures :

Stations—passenger and freight—maintenance.
Stations—furniture and fixtures (equipment).
Transfer platforms and sheds.
Flag station platforms.
Station grounds—lawns—flowers, etc.

Paving and curbing at stations.

Sewers and drains at stations.

Mail cranes.

Scales—track and station.

Stock yards.
Cranes—freight, stations and yards.
Bumping posts.

Elevators.
Ice houses.
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15. General Office Buildings and Terminal:

Construction—plans and specifications.

Maintenance—furniture and equipment.
Power plant.

Office expenses.

16. Houses—Dwelling, Power, Signal, Watch and Tool Houses:

Construction—plans and specifications.

Maintenance and equipment (except otherwise specified).

Dwelling houses for foremen (not real estate, outside property).

Power house.
Signal towers.

Watch boxes.
Tool houses.
Carpenter shops.

17. Engine Houses and Shops

:

Construction—plans and specifications.

Maintenance.
Engine houses or roundhouses.
Shop buildings.

Compressor plants.

Sand houses and equipment (except tools and machinery).
Buildings for car repairers, etc.

Turntables.
Heating and lighting any of the above.

Ash pits.

Engine house pits.

Drop pits.

18. Fuel and Water Stations

:

Construction and maintenance—plans and specifications.

Fuel stations—coal tipples—equipment—hoists and inclines.

Water stations—tanks and buildings—equipment.
Water supply—source—analysis—contracts.

Handling coal.

19. Telegraph and Telephone Lines (Construction and Maintenance) :

Contracts and agreements.
Telegraph poles—changing location.

Raising' wires.

Construction and maintenance.

20. Stationery and Printing:

Blanks—standard.
Blanks—changes, etc.

Correspondence—filing system.
Standard size drawings.

21. Insurance and Fire Protection

:

Fire equipment—maintenance.
Fire brigades—organization, etc.

Insurance—list of property insured.

22. Locomotives

:

Locomotives—construction and maintenance.
Locomotives—work-train assignment.
Reports, condition—fires, etc.

Loss of locomotive fixtures, etc.
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2^. Locomotives—Fuel

:

Coal supply.
Coal premium.
Storing company coal.

Confiscation of coal.

24. Locomotives—Miscellaneous Stores and Supplies

:

Fixtures, furniture and miscellaneous equipment.
Oil, tallow, wash, etc.

Sand supply—drying and handling.

25. Passenger Cars—Equipment:

Standard equipment—classification.

Repairs.
Inspecting and lubricating.

Heating, lighting and cleaning.

26. Freight Cars—Equipment

:

Cabooses.
Freight equipment—all classes.

Standards—construction and maintenance.
Car materials.

Car scrap.

Special equipment freight.

Refrigerator cars, etc.

Interchange—inspecting, etc.

Inspecting, lubricating and icing.

Misuse—diverting.

Misuse—overloading.
Misuse—tracing.

Misuse—delays.

27. Work Cars, etc.

:

Standards.
Construction, repairs and maintenance.
Flats in work-train service.

Ballast cars.

Steam shovels.

Steam unloader.
Pile-drivers—mounted on cars.

Snow plows.
Work trains—operation reports.

Work trains—laying up, etc.

28. Electrical Plants and Equipment.

29. Enginemen and Firemen :

Employment—qualifications.
Rules governing promotion.
Rules governing examinations.

30. Roundhousemen.

31. Conductors, Baggagemen, Brakemen, Yard and Work-train Crews:

Employment qualifications.

Rules governing promotion.
Rules governing examination.
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32. Other Train Supplies and Expenses

:

Uniforms—badges—caps—laundry work.
Torpedoes

—

flags.

Ice for company use.

Trackage—detoured trains.

Transfer expenses—passengers—baggage and hotel bills account
washouts and wrecks.

3S. Switch Tenders and Signalmen

:

Employment qualifications.

Switch tenders.

Targetmen.

34. Watchmen

:

Crossing flagmen or gatemen.
Police department—organization.

Patrolmen, etc., services.

Prosecutions—trespassers, etc.

35. Telegraph Expenses— (Operation) :

Operators—employment, qualifications.

Operators—rules and instructions governing.

Operators—wages.
Battery material and supplies.

Special service.

Contracts for exchange, etc., service.

36. Station Agents and Clerks:

Employment and promotion.
Bonds.

27. Station Labor:

Baggagemen.
Mail, carriers.

Porters and attendants.

Warehousemen.
Freight handling—systems.

Wages and employment.

38. Stations—Other Supplies and Expenses :

Sundry supplies.

Car seats and presses.

Freight and baggage trucks.

Laundry—water rents.

Heating and lighting.

Cleaning and incidental expenses.
Car locks and keys.

39. Switching and Track Service

:

Switching arrangements, joint, etc.

Switching rates and orders.

Complaints—unsatisfactory service.

40. Loss and Damage

:

Claims—freight damage.
Claims—fire damage.
Claims—stock—loss and delays.

Articles left or found—trains or stations.

I
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Accident damages—trains.

Accident damages on crossings, trains, etc.

Damage to property by water, etc.

Loss or damage to equipment.

41. Personal Injury:

Personal accidents—reports.

Company surgeons.
Claims and settlements for injury.

Witness expenses.

42. Train Accidents—Wrecks:

All train accidents.

43. Stock Accidents.

44. Rents of Yards, Tracks and Terminals :

Agreements—joint use of yards and tracks.

Expenses of same.

45. Rents, Buildings and Other Property

:

Station buildings—rents.

Leases and correspondence pertaining thereto.

Licenses and permits—pipe lines, wires, guy wires and leases

except real estate matters.

46. Yard and Street Lighting:

Lighting system for yards.
Lamps at streets—not at stations.

47. Employes—Applications, etc.

:

Applications for emplo3'ment (reference).
Force—increase—decreace.
Force—statements.

Wages and salaries.

Overtime limits and reports.

Holiday notices.

48. Staff—Record and Discipline :

Record of employes—employment, etc.

Discipline.

Examinations—physical.

Examinations—sight.

Examinations—color.

. Examinations—rules.

Garnishments and bills against.

Discharges.

49. Organizations

:

Staff organization and meetings.
Engineers, etc., societies. *

Laoor organizations—agreements, etc.

Grievances and strikes.

50. Bills and Accounts

:

Pay rolls—^preparation, etc.

Brass checks.
Bills against individuals and companies.
Reports—monthly material reports.

Reports—time distribution.

Material price lists.
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51. Train and Yard Service:

Rules—general orders and notices.

Bulletin points for same.

Schedules—issuing—changing, etc.

Manner and schemes—handling trains.

Delays at crossings, etc.

Detouring trains—except as provided in No. 32.

Exceeding speed limit.

Running crossings.

Watch examiners and examinations.

52. Reports and Statements

:

Annual reports—operation.

Progress reports—(combined works).
Mileage reports.

Interstate Commerce reports.

State reports.

Structure program.
Authorized new works.
Monthly reports not otherwise classified.

53. Transportation—Passes, etc.:

Annual and trip passes.

Sixty-ride tickets.

List of passes, etc.

Telegraph passes.

Permits to ride on freight trains.

Special car passes.

Refunding cash fares and tickets.

Freight charges—employes' rate.

54. Foreign Lines—Competition

:

Competing and new railroad lines—schemes.

Street railway lines—extension or proposed.

Street railway lines—all matters.

Competitive schemes.

55. Real Estate and Taxes

:

Purchase or sale of property.

Right-of-way.
Tax statements and matters.

Repairs to buildings—walks, etc., outside property.

Encroachments on company property or right of way.

Internal revenue.

56. Mail Service

:

U. S. mail service—delays or detentions, fines.

U. S. mail—weighing.
U. S. mail—routes.

Postofiice distances.

R. R. mail—instruction and service.

57. Passenger Traffic:

Excursion business—show troupes.

Military service.

Handling passengers.

Stopping trains to accommodate passengers.

Flag stops.
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Express service—contracts and agreements.

Employes' express service.

Baggage department—rules, etc.

Board of health rules pertaining to baggage.

58. Freight Traffic:

Tonnage and ton mileage—statistics.

Proposed location of industries (, except in connection with sid-

ings).

Freight business from sundry industries.

Fast freight schemes—improvements.
Overloads—transferring— rules, etc.

Car carding and way bills.

Loading long shipments—instructions.

Shipments, ore.

Shipments, coal.

Shipments, coke.

Shipments, metal.

Shipments, limestone.

Shipments, live stock.

Shipments, box freight or merchandise.
Shipments, miscellaneous.

59. Car Service

:

Car service—rules and decisions.

Car service meetings.

60. Sleeping and Parlor Car Service

:

Union New-s and other train agencies.

Traffic agreements.
Sleeping and parlor cars—employes, conduct, etc.

61. Litigation—Cost of, etc.

:

Attorney's fees and expenses.

Court costs.

Witness fees.

Attorneys—company.

62. Miscellaneous.

REPORTS.

LABOR REPORTS.

In 1901 the Committee took up the subject of a proper form of time

book, and illustrated two different forms. The same subject has been

further considered this year with a view to recommending a time book

which could be used by any and all employes. Such a book is illustrated

as follows

:

A book of this character will accommodate 42 men. It is universally

applicable lor railroad work and may be used by track men, bridge men,

water supply men, masons, engineer corps, inspectors and clerks. It com-

bines a record of the time worked with a statement of what was actu-

ally done.

Objection is made by some to this form of time book on the ground

that it requires too much writing on the part of the section foremen,

" many of whom are poorly educated and write very badly. The objectors
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RECORD OF WORK DONE ON DAYS OF THE MONTH.

DAT.



RECORD OF WORK DONE ON DAYS OF THE MONTH.

DAT. Kind of Wokk and Where Performed.
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think that the best plan is to put as much as possible into print so that

the foremen and others may not be subjected to the necessity of entering

in their own handwriting a statement of the work actually done. On the

other hand, it is claimed that this feature of this time book is an improve-

ment, because it gives a record of the actual work done by the different

classes of men, and if it is an actual record it should be accurate, and,

therefore, a valuable record.

It has been found in practice that the daily distribution of the time

of the different classes of men has been referred to many months after

the work was actually done, with the result that proof was given as to

what a particular gang of men did on a particular day.

This time book is of convenient size so that it may be carried in the

pocket of the man who keeps the same. The book is intended to be

carried with the gang each day and the record should be made up in the

field. The paper should be of a character to permit the use of a pen.

On page i may be found the instructions to the men, and on page 15

a summary of the work done during the month.

It is believed that the best results will be obtained by having the men
forward this book to their superior officer, the Supervisor, the Master

Carpenter, or whoever that may be, at the close of the month ; this superior

officer would carefully check and examine the time book and approve the

same ; the book would then be forwarded to the office of the Engineer

Maintenance-of-Way, where the pay roll would be prepared ready for the

approval of the higher officers.

A distribution of each pay roll would be made up in the office of the

Engineer Maintenance-of-Way from the summary which appears on pages

14 and 15, and this distribution would be forwarded through the proper

officers to the Auditor.

The advantages incident to this system of handling time books are

several, some of which are as follows

:

The Supervisor or other officer is not burdened with much clerical

work and his office is necessarily relieved in this respect. The time of

the Supervisor can, therefore, be spent on the line where his services are

much more important ; in other words, the Supervisor is expected to spend

his time constantly on the road with his men, examining the condition

of the track, hurrying new work, etc.

The pay rolls and distribution sheets are made up in the office of

the Engineer by competent clerks with much better results than would

be otherwise obtained. Under this system the work is practically done

but once, and, therefore, is no duplication. In this respect it is considered

economical to use a book of this kind.

Further objection is made to this time book on the ground that sec-

tion masters do not possess sufficient education to properly make up the

book. The answer to this objection is this: If a railroad does not have

section masters of sufficient education to keep such a simple record as

this, they should employ men with greater ability. Railroads which now
pay their section masters $40.00 per month would do well to pay $50.00
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for better men, and railroads which pay $50.00 per month had best raise

their men to $60.00, rather than have men so ignorant as to be unable to

keep this simple record.

A section master is a responsible officer of any railroad, in charge

of a certain definite length of road, and should possess a fair education.

Rather than suit your time book to the character of the man, it would
be better to increase wages and employ men with sufficient education to

keep the record as it should be kept.

Another form of time book is illustrated below, this book being pre-

ferred by those railroads who employ section masters not possessing ability

enough to keep the above record.

Sheet No. i below shows a front page for this time book. Sheet No. 2

shows form of monthly tie report to be printed on the back of the first

leaf in the time book, and following this appear instructions to track fore-

men for distributing labor charges, with some notes on the first page in

regard to the make-up of the time books.

NOTES ON TRACK TIME BOOKS.

Instructions for distributing labor can be printed on inside of both

back and front cover.

The back of first leaf can be ruled for tie report, and of last leaf left

blank for foreman's remarks or report on any work out of the ordinary

performed on the section.

Books should be bound so as to answer for different sizgd gangs,

and numbered thus

:

Form 47-4, or Form 47-6, or Form 47-10, meaning 4, 6 or 10 men
books.

INSTRUCTIONS TO TRACK FOREMEN.

At the close of each day's work enter the time of foreman and each

man on the gang, dividing it according to the class of work done and

chargeable to the various printed accounts in time books, as follows:

General Track Repairs

:

Replacing occasional defective rails or fastenings, cutting and drill-

ing rails, regauging, setting tie plates or rail braces. Shimming
lining, ordinarj^ surfacing. Taking up or moving sidetracks (but

not extending them), and loading materia! from same for storage

or shipment. Handling rails and fastenings for ordinary repair

on Section. Collecting and shipping scrap iron from Section. Re-
pairs to bumper posts on stub sidings.

Ditching and Widening Banks :

Widening and clearing out cuts and side ditches, offtake ditches, wid-
ening or raising dumps, repairing surface cross drains (but not
culverts) under drains in cuttings.

Cutting Weeds and Brush

:

Time spent weeding track, cutting grass, brush, and clearing rubbish
off right of way and station grounds.
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Form 47-4.

.RAILROAD

ROAD DEPARTMENT

TIME BOOK
FOR SECTION No.

Mile Post to Mile Post

Address Station

FOR MONTH OF

.19.

Examined and Certified Correct

ROADMASTER

Foremen will note and carefully observe Instructions on Inside of Cover I
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Repairs to Switches and Frogs

:

Repairs to or replacing switch stands, head chairs, switch rods, frogs,

guard rails, bolts, braces and slide plates, and stop blocks on side

tracks.

Renewal of Ties

:

Taking out old and putting in new track or switch ties, and tamping
same, piling, burning or otherwise disposing of old ties.

Renewal of Rails

:

Time occupied in unloading new rails and fastenings, removing old

rails and replacing with new ones when relaying track, adzing ties,

respacing and tamping joint ties, loading old rails, and fastenings

for shipment.

Damage by Flood or Freshet

:

Repairs to track banks, bridges and culverts. Watchmen or other

labor caused by washouts or floods.

Damage by Fire

:

Labor extinguishing fires, repairs to track, bridges and culverts, build-

ings, fences, etc., damaged by fire. Time of Watchmen at fires.

Snow expenses

:

Clearing snow or ice from track, station yards and platforms, culverts

and ditches, men on snow plow or flangers. erecting and repairing

snow fences of snow, slabs, ties or portable fencing, etc.

Repairs Telegraph Lines

:

Time making repairs to lines and in giving notice to agents of the

damage.

Repairs of Fences, Cattle-guards and Road Crossings:

Time repairing or renewing property line, fences, road or farm cross-

ings and culverts under same, cattle-guards and wing-fences.

Semaphore Signals and Track Signs

:

Attending to switch and semaphore lamps.
_
repairs to semaphores

and other signals, mile boards and all track signs.

Repairs to Bridges and Culverts:

Time making repairs to bridges, box culverts and pipe drains under-

neath tracks, and assisting carpenters at same, filling water barrels

on bridge_s. (Give number of bridge.)

Water Supply

:

Furnishing water for locomotives, either pumping at tanks, bailing,

snowing or otherwise. (Always give name of tank and number of

locomotive.)

Station Service and Expenses

:

Handling freight at stations, cleaning out stock yards and stock cars.

(Give name of station, and initials and number of cars.)

Damage to Stock:

Removal and disposing of animals killed or injured on track, notify-

ing owners or attending as witnesses in suits on account of damage.

Wrecking

:

Working at wrecks, repairing track, roadbed and bridges damaged
by wreck, watching or reloading freight, time occupied in giving

notice of wrecks. (Give location of wreck.)



MATERIAL REPORT.

Section No.

Month of.

INSTRUCTIONS.

Show weight of rail per yard, and weight of rail in

frogs and switches. Also weight of rail for which other

material is made.

Give size of pipe.

If any old material is on hand or used, mark it "old."

Section Foremen will keep a daily record of all

material received and used in a small blank book. At

the close of the of each month a report on

Form must be made out. It must show all

material received or taken out of the track, and all

material used from the of the preceding

month to the of the current month, inclusive.

In the last column must be shown the actual material

on hand on the day the report is made.

Make up this report by actual count, and not by

estimating quantity of material, and send it to your

superior on the of each month.

1

!
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New \\'ork

:

Enter time employed ballasting tracks, laying pit tracks, building new
sidings or exi ending old ones, new fencing, cattle-guards, crossings,
bridges or any other class of work not strictly a repair to or renewal
of existing structures, on the blank lines at the bottom of the page,
and state clearly on what class of work each man was engaged, and
describe its location.

Sheet No. 4 shows a Road Department distribution of labor, to which
the totals of each account in the time books is transferred.

Sheet No. 5 shows a form of ruling for a book for an office record,

giving the total expenditure under each account for each Roadmaster's

division each month of the year, with the average annual cost per mile

of each account.

MATERIAL REPORTS.

The Committee submits to the Association the following blank as

a standard Material Report, to be used by track foremen each month in

reporting material on hand, material received during the month, ma-
terial taken out of track and material used during the month on new work
or on repairs of main track and sidings, and such material as was shipped

away from one division to another.

The Committee believes that there should be one uniform blank for

the Track Department and one uniform blank for the Bridge and Build-

ing Department. The latter blank has not been considered by the Com-
mittee this year.

The attention of the Association is called to the advantages of the

blank which is now submitted. Its size is standard, 8V2X14. It is small

and yet large enough for the purpose. Some roads use a much larger

blank than this, which involves a larger expenditure of money for sta-

tionery.

This blank shows all the information which is desired and provides

on the reverse side for such remarks as are necessary to explain exactly

where material was used. The Committee does not recommend this blank

except as a general form.

The first column. Kind of Material, may be varied to suit the different

requirements of the roads, but the Committee does believe that tife ruling

of the blank and its headings are the best that can be designed. The
blank is intended to be used as follows:

On a specified day in the month, whether that be the last day, the

first day cr the fifteenth day of each month, the track foreman makes
up this report and forwards the same to the Supervisor of Track, his

superior officer; the Supervisor carefully examines the same, and when
he finds it to be correct, forwards it to the office of the Engineer Main-

tenance-of-Way, having marked the same "Examined and Approved," John
Blank, Supervisor. Before sending this report from his office he makes
up a complete statement of all material on his division, this latter state-

ment to be retained in his office as a record for his guidance during the

month.

The Material Clerk in the office of the Engineer Maintenance-of-Way
takes charge of the work in connection with consolidating the different
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section masters' material reports into one division report, which shows

what material was received, used, etc., etc. This system of handling ma-

terial accounts has some advantages, as follows

:

The work of the Supervisor's office is reduced to a minimum and the

time of the Supervisor is devoted to field work rather than office work.

The clerks in the Engineer's office are much more competent to handle

these accounts than Supervisor's clerks, and it is believed that this system

is economical in this respect; viz., the accounts are practically handled

only once.

There are many other reports pertaining to material which have not

been considered by the Committee thus far, but future reports will include

such other blanks as are believed to be essential.

SIDING REPORTS.

A form for use in reporting sidings laid or taken up or shortened

or extended is illustrated below. The blank is believed to be fairly com-
plete and very satisfactory as a permanent record.

The idea of submitting a sketch of each siding is one which insures

accuracy of location of the track in question.

BRIDGE REPORTS.

Below will be found a report of an Inspection of Bridges. These
reports are used by the Supervisors of Bridges and made up by them, after

which they are forwarded to the office of the Bridge Engineer for his

information.
(Size SV'xU'.)

The American Railway Engineering & Maintenance-of-Way Association.

BRIDGE INSPECTION.
Division. Date

Inspector. Supervisor.

Kridges
^Vithout
Visible
Defects.

Ti'k Trestle l.-rGood—No defects visible.
2.—Fair—Small defects, not serious,

repairs not necessary for 6 mos.
3.—Defects — Will require repairs

within 6 months.
A figure in general column will refer

to all numbers not specially
marked.

Describe defects and state action
taken or recommended.

Note.—Complete reports on every Bridge to be furnished Engineer of B. A 15. on
January 1st and .Tuly 1st of each year.
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TYPICAL FORM OF AGREEMENT FOR SIDETRACKS TO INDUSTRIES.

Your Committee having been requested by a member of this Associa-

tion to submit a typical form of agreement covering the construction and
maintenance of sidetracks to industries, has complied with the request,

and submits two forms herewith.

Your Committee is of the opinion that the making of the forms re-

ferred to lies with the Legal Department of the transportation line, rather

than with the various departments represented in the membership of this

Association, and the typical forms suggested should first receive the sanc-

tion of that department before being adopted by this Association.

Two types are submitted : One type which may be used where more or

less elasticity is desirable, and the agreement is the result of a trade, and

the other v.'here trading is neither necessary nor desirable.

In compiling the forms, it has been the intention to make them as

concise as possible, while covering all of the questions that are likely to arise

between the two parties in their special relations to each other, and it is

hoped that all of the provisions may be enforced in law.

H
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1. That said first party will furnish the rail, switches, frogs, bolts

and splices required in the construction of said sidetrack.

2. That said second party will furnish the right of way and structures
required to complete the roadbed to subgrade ready for track, do all

grading, and will, if necessary, obtain and furnish said first party with
the written consent or permission from the proper authorities for said first

party to construct, maintain and operate said sidetrack across any high-
ways or other public lands or property.

3. That said second party will furnish the ties and timbers necessary
for the construction of said track, and will pay to said first party the
amount expended for the labor of putting in the track over or upon the land
owned by either party.

4. That said second party will furnish and deposit with the
of said first party, a certified check, payable to , covering the
estimated cost of labor to be furnished by said first party in building

said track for said second party ; and after said sidetrack is laid, said second
party will pay to said first party, within thirty days after presentation of

bills therefor, the entire cost of all labor furnished by said first party in

the construction of said track. The certified check as hereinabove required
will apply on this account.

5. That said second party will pay to said first party, for the use of

said sidetrack the sum of per annum; said sum being
per cent interest per annum on the cost of the material furnished by said

first party in the construction of said track. Said rental to be paid
in advance.

Said sidetrack shall be maintained by the first party, and the cost

thereof shall be borne by said second party.

The ownership of the materials in said track shall be vested in the

party furnishing them.
The second party agrees that, without the written consent of the

first party, it will not direct or authorize the use of said track by or for

the benefit of any other party not one of the parties hereto.

The second party agrees to exercise the greatest care in the manage-
ment of the siding herein provided for, to prevent cars or other obstructions
from getting out upon or too close to the main or other tracks, to secure
the safe closing and locking of the main switch, or switches, and to keep
the inner safety switch (where such switch is provided) in proper position;
also, to use such means and care generally as will tend to avoid accidents
of any kind.

The second party agrees that the first party shall have the privilege

of using said track free of charge; provided, however, that such use shall

not materiall}' interfere with the business of said second party. In case
it is desired by other persons engaged in business in the vicinity of said
sidetrack to connect therewith, or to extend the same by building additional
tracks from said sidetrack to their own premises, that such other persons
shall have the right to make such connection and to use the said track upon
paying therefor such sum to the second party as rental as may be deemed
reasonable by the of the first party.

The said second party hereby agrees that it will execute no mortgage
or other lien upon the portion of land or right of way upon which said
track is laid, which will become a lien upon the rails, switches, frogs,

fastenings, switch-ties and other material furnished and owned by said
first party.

In further consideration of the advantages and benefits to accrue to

said second party on account of the location and operation of the said
sidetrack by the first party, it is further agreed that the said second party
will indemnify, protect and save harmless said first party against loss and
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damage or expense by fire to cars and contents standing upon said siding

which have been placed there for use of said second party. And said

second party hereby releases said first party from all claims of whatsoever
character for damages resulting to the property of said second party by
reason of fire originating from the engines and locomotives of the first

party and lesulting in the burning or destruction of or injury to the prop-

erty of the second party.

It is further understood and agreed that for any default of the second
party in any of its agreements expressed in this contract, or for any
failure to perform any of its undertakings as set forth, the first party may
terminate this contract by giving said second party thirty days' notice in

writing of such termination. It is further agreed between the parties that

said company shall have the right to terminate this con-
tract at any time during the term, by giving sixty days' notice in writing
to said second party thereof; and it is further provided that should the

right of said first party to the materials furnished for said track be

questioned, clouded or imperiled by adverse and hostile claim, threatened
sale or legal proceedings, said first party may, on giving five days' notice,

proceed at once to take up and remove said track.

'ihis contract shall continue for the term ot years from the

day of ,19. . . ., subject to cancellation as aforesaid.

Lessor of said second party, hereby approves and adopts the

foregoing agreement as his own, as far as relates to himself.

In Witness Whereof, the parties hereto have caused these presents

to be executed by their duly authorized officers the day and year first

above written. Executed in duplicate, each party to retain a copy.

The Company,
By

Lessor.

Note.—In case the ground is occujiied by a tenant. Instead of owner, insert name
of owner in final paragraph, preceding the a'ttesting clause before the words '-Lessor of
said second party;" otherwise strike out such Hnal paragraph. In every case this agree-
ment should be signed by the owner of the fee and of the leaseliold where there is a tenant.

FORM II.

THIS AGREEMENT, made this day of... in

the year 19...., between company operating the

as first party, and as second party, witnesseth

:

Whereas, The second party desires the construction of a sidetrack
situate in the county of State of

Said sidetrack to be connected with the track of the

aforesaid on the side thereof, extending wardly
about of which about shall be on the land of
first party, and about on land owned or controlled by the sec-

ond party.

Now, therefore, it is agreed between the parties, that the first party
will construct said sidetrack as above indicated, upon the following terms
and conditions

:

(Space for terms and conditions.)

Said sidetrack shall be maintained by the party, and the

cost thereof shall be borne
The ownership of said track shall be vested as follows :

The second party agrees that, without the written consent of the first

party, it will not direct or authorize the use of said track by or for the
benefit of any other party not one of the parties hereto.

The second party agrees to exercise the greatest care in the manage-
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ment of the siding herein provided for, to prevent cars or other obstruc-
tions from getting out upon, or too close to the main or other tracks,

to secure the safe closing and locking of the main switch, or switches, and
to keep the inner safety switch (where such switch is provided) in proper
position ; also, to use such means and care generally as will tend to avoid
accidents of any kind.

The second party agrees that the first party shall have the privilege

of usirig said track free of charge ; provided, however, that such use shall

not materially interfere with the business of said second party. Jn case
it is desired by other persons engaged in business in the vicinity of said
sidetrack to connect therewith, or to extend the same by building additional
tracks from said sidetrack to their own premises, that such other persons
shall have the right to make such connection and to use the said track
upon paying therefor such sum to the second party as rental as may be
deemed reasonable by the of the first party.

The said second party hereby agrees that it will execute no mortgage
or other lien upon the portion of land or right of way upon which said
track is laid, which will become a lien upon the rails, switches, frogs,

fastenings, switch-ties and other material furnished and owned by said

first party.

In further consideration of the advantages and benefits to accrue to
said second party on account of the location and operation of the said
sidetrack by the first party, it is further agreed that the said second/ party
will indemnify, protect and save harmless said first party against loss and
damage or expense by fire to cars and contents standing upon said siding
w:hich have been placed there for use of said second party. And said
second party hereby releases said first party from all claims of whatsoever
character for damages resulting to the property of said second party by
reason of fire originating from the engines and locomotives of the first

party and resulting in the burning or destruction of or injury to the
property of the second party.

It is further understood and agreed that for any default of the second
party in any of its agreements expressed in this contract, or for any failure

to perform any of its undertakings as set forth, the first party may termi-
nate this contract by giving said second party thirty days' notice in writing
of such termination. It is further agreed between the partes that said

Company shall have the right to terminate this contract
at any time during the term, by giving sixty days' notice in writing to said

second party thereof; and it is further provided that should the right of
said first party to the materials furnished for said track be questioned,
clouded or imperiled by adverse and hostile claim, threatened sale or
legal proceedings, said first party may, on giving five days' notice, proceed
at once to take up and remove said track.

This contract shall continue for the term of years from the
day of 19- • •, subject to cancellation as afore-

said.

, Lessor of said second party, hereby approves and
adopts the foregoing agreement as his own, as far as relates to himself.

In Witness Whereof, the parties hereto have caused these presents to

be executed by their duly authorized officers the day and year first abovt
written. Executed in duplicate, each party to retain a copy.

The Company,
By

.Lessor.

Note.—In case the ground Is occupied by a tenant instead of owner, insert name of
owner in final para^^raph. preceding the attesting clause before the words "Lessor of said
second party ;" otherwise strike out such f nal paragraph. In every case this agreement
should be signed by the owner of the fee and of the leasehold where there is a tenant.

26
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The following blank contract has a number of g>ood features, which

are as follows

:

First—The individual, otherwise known as the shipper, furnishes all

the money for the original construction of a siding; therefore, the burden

falls on the shipper rather than the railroad company. It is believed that

the burden should naturally rest on the shipper, as otherwise the tendency

of the manufacturer would be to demand more shipping facilities than

required.

If the shipper is required to put up the entire first cost of a sidetrack,

with the understanding that the company will eventually buy back a part

of this track, he will have a direct interest in furnishing trafific to the

company.

Second—This agreement provides that the shipper shall receive in

rebates at the rate of $i.oo per car the entire amount of the first cost of

the track. This feature of the agreement encourages traffic and virtually

makes the shipper a present of the siding, as far as the same is on his

land, after he has furnished a sufficient amount of freight at the rate of

$1.00 per car to cover the entire first cost of the track.

Third—After the first cost has been rebated to the shipper, the owner-

ship of the siding is determined by the ownership of right-of-waj'—that

portion of the track on railroad property being owned by the railroad,

and that portion of the track on the property of the individual being

owned by the shipper. Each party maintains his own portion of the track.

It is believed that this feature is an excellent one, because thereafter

the shipper must stand the burden of the expense of maintenance of all

the track on his property. Experience in those portions of our country

where the coal, coke and limestone business is heavy would tend to indi-

cate that this was a practice very much in. the interests of railroad com-

panies.

Fourth—The contract contains the further usual provisions that the

shipper will not permit any other railroad to connect with this sidetrack

;

that the railroad will have a right to use the track for other business than

that of the individual shipper, and that the individual will conform to

certain definite clearances in building structures at the side or over said

track.

For and in consideration of the conditions and agreements herein

contained, the American Railway Engineering and Maintenance-of-Way
Association, party of the first part, agrees to furnish all the material for,

construct and operate a sidetrack desired by ,

party of the second part, connecting with its railroad and extending to

and upon premises owned or controlled by said second party, at ,

substantially as shown upon blue print, attached hereto and made a part

hereof, by the lines marked.
Provided, however, that said second party agrees to furnish the right-

of-way and structures required to complete the roadbed to sub-grade ready
for track, do all grading, and will, if necessary, obtain and furnish said

first party with the written consent or permission from the proper author-
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ities for said first party to construct, maintain and operate said sidetrack
across any highways, etc., and said second party will also furnish and
deposit with the Treasurer of said first party a certified check, payable to

said Treasurer, covering the estimated cost of labor and material to be
furnished by said first party in building said track for said second party;

and after said sidetrack is laid, said second party will pay to said first

party within thirty days after presentation of bills therefor the entire

cost of all labor and material furnished by said first party in the construc-
tion of said track. The certified check as hereinabove required will apply
on this account. It is, however, understood and agreed that said first

party shall and will allow to said second party one dollar ($i.oo) per
carload of freight forwarded or received over said sidetrack (switch
business not to be included), until the whole amount so allowed shall equal
the total amount of the bills paid by said second party to said first party
for labor and material furnished by said first party in construction of said
tracks.

It is further understood and agreed by the parties hereto that the party
of the first part shall own and maintain that portion of said sidetrack
that is located on its right-of-way ; and that the party of the second part
shall own and maintain the balance of said track.

The first party shall have the right to use, without cost, the whole
or any part of said track for other business than that of the second party,
when the same is not actually occupied by cars which are being loaded
or unloaded by the second party, and the second party hereby agrees to
allow access to said siding over its property for this purpose.

The second party further agrees that it will not permit any other
railroad company to connect its tracks with the proposed sidetrack. The
second party agrees to exercise the greatest care in the use of the tracks
herein provided for; to prevent cars or other obstructions from getting
out upon, or too close to, the main or other tracks ; to secure the safe clos-
ing and locking of all switches on land of second party ; also, to use
such means and care generally as will tend to avoid accidents of any
kind ; and said second party further agrees that it will not place or permit
to be placed or erected any structure of any kind whatever within the
space of five (5) feet from either rail of said sidetrack, and that if any
building or other structure of any kind whatever is erected above rails

of said sidetrack, that the same shall not be placed nearer to the tops of
the rails of said sidetrack than twenty-one (21) feet

This agreement may be terminated at any time upon sixty (60) days'
written notice of either party to the other of its desire to terminate the
sarrie, and at any time after the expiration of said sixty (60) days' written
notice, said first party may take up and remove said sidetrack, with all

appurtenances connected therewith, and the same shall be divided between
the parties according to their respective interests therein.

, lessor of said premises to the second party, hereby
assents to, approves and affirms the foregoing agreement and grant of
rights and privileges to the first party, in, to and upon said lands and
premises, and to remove said tracks, and the limitations and restrictions
as to the use thereof and connections therewith.

In Testimony Whereof, the parties hereunto have caused this agree-
ment to be executed, in duplicate, this day of
A. D. 190. ..

Witnesses :

The American Ry. Eng. and Maint.-of-Way Assn.
By

Vice-President and General Manager.
By
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ACCOUNTS.

The classification of construction and operating expenses, recom-

mended by the Interstate Commerce Commission and the Association of

American Railway Accounting Officers, should be followed as closely as

possible. These classifications are as follows

:

CLASSIFICATION OF CONSTRUCTION EXPENSES.

1. Engineering.
2. Right-of-Way and Station

Grounds.
3. Real Estate.

4. Grading.

5. Tunnels.
6. Bridges, Trestles and Culverts.

7. TIqs.

8. Rails.

9. Track Fastenings.

10. Frogs and Switches.
11. Ballast.

12. Track Laying and Surfacing.

13. Fencing Right-of-Way.
14. Crossings, Cattle Guards and

Signs.

15. Interlocking or Signal Ap-
paratus.

16. Telegraph Lines.

17. Station Buildings and Fix-
tures.

18. Shops, Roundhouses, Turn-
tables.

19. Shop Machinery and Tools.
20. Water Stations.

21. Fuel Stations.

22. Grain Elevators.

23. Storage Warehouses.
24. Docks and Wharves.
25. Electric Light Plants.

26. Electric Motive Power Plants.

27. Gas-Making Plants.

28. Miscellaneous Structures.

29. Legal Expenses.
30. Interest and Discount.

31. General Expenses.

CLASSIFICATION OF OPERATING EXPENSES

I. Maintenance of Way and Structures.

1. Repairs of Roadway.
2. Renewals of Rails.

3. Renewals of Ties.

4. Repairs and Renewals of Bridges and Culverts.

5. Repairs and Renewals of Fences," Road Crossings,

Cattle Guards.
6. Repairs and Renewals of Buildings and Fixtures.

7. Repairs and Renewals of Docks and Wharves.
8. Repairs and Renewals of Telegraph.

9. Stationery and Printing.

10. Other Expenses.

II. Maintenance of Equipment.

11. Superintendence.
12. Repairs and Renewals of Locomotives.

13. Repairs and Renewals of Passenger Cars.

14. Repairs and Renewals of Freight Cars.

15. Repairs and Renewals of Work Cars.

16. Repairs and Renewals of Marine Equipment.
17. Repairs and Renewals of Shop Machinery and Tools.

18. Stationery and Printing.

19. Other Expenses.

III. Conducting Transportation.

20. Superintendence.
21. Engine and Roundhouse Men.

Signs and
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22. Fuel for Locomotives.

23. Water Supply for Locomotives.
24. Oil, Tallow and Waste for Locomotives.
25. Other Supplies for Locomotives.
26. Train Service.

27. Train Supplies and Expenses.
28. Switchmen, Flagmen and Watchmen.
29. Telegraph Expenses.
30. Station Service.

31. Station Supplies.

^2. Switching Charges—Balance.

33. Car Mileage—Balance.

34. Hire of Equipment. H
35. Loss and Damage.
36. Injuries to Persons.

37. Clearing Wrecks.
3S. Operating ^larine Equipment.

39. Advertising.

40. Outside Agencies.

41. Commissions.
42. Stock Yards and Elevators.

43. Rents for Tracks, Yards and Terminals.

44. Rents of Buildings and Other Property.

45. Stationery and Printing.

46. Other Expenses.

IV. General Expenses.

47. Salaries of General Officers.

48. Salaries of Clerks and Attendants.

49. General Office Expenses and Supplies.

50. Insurance.

51. Law Expenses.
52. Stationery and Printing (General Offices).

53. Other Expenses.

All the accounts of the Maintenance-of-Way and Construction Depart-

ments should correspond with these classifications, and yet the different

classifications are so flexible as to permit of the fullest modification to

suit the requirements of the different Managing Officers without detriment

to the general result.

The different headings may be further subdivided to suit the local

requirements of each individual company. However, the general principle

to be followed is this : Make up the accounts to correspond in general

with this standard classification, and have it clearly understood that any

blanks which are used should contain such information as would permit

accounts to be made according to this classification.

A further principle to be followed in connection with accounts is to

make up the accounts just once. In order to do this all the data ascertained

from the several blanks used by the Track Foremen and the Supervisors in

making their reports should be consolidated in the office of the Engineer

Maintenance-of-Way. This office should prepare such reports as may be

required by the Auditor, forwarding the same through whatever channels

may be deemed proper. Such a system is economical in reducing the

amount of labor expended in reaching results.



400 PROCEEDINGS OF THE

SUGGESTIONS.

The work of this Committee in the future will be very much aided

by the members of this Association if they will make it a rule to submit

to the Secretary of the Association at different times during the year,

when necessity arises, such questions as they may think proper pertaining

to matters arising in every day practice.

These questions in turn should be submitted by the Secretary to the

Committee for their consideration. In this way, and probably only in

this way, will the Committee be informed as to the exact needs of the

members of the Association as respects Records, Reports and Accounts,

and when these needs are known it should be the aim of the Committee

to collect data on the subject submitted and reach some conclusion as

to what would be best practice.

The Committee desires to do that work which will yield the best

results to the Association, and trusts that the members of the Association

will make known their needs from time io time.

CONCLUSIONS.

1. Labor Reports.—The Committee illustrates two forms of labor re-

ports above, but makes no recommendation at this time. Attention is called

to the system according to which the time book should be used; that is to

say, the time book should be made up by the track foreman, forwarded by

him to the Supervisor, or Roadmaster, examined and approved by him

and in turn forwarded to the office of the Engineer Maintenance of Way,
or General Roadmaster.

The Engineer's office should retain this time book as a permanent

record for a proper length of time. The pay-roll and the distribution of

labor expense should be prepared by the Engineer's office from this time

book, these pay-rolls and distributions being forwarded to the Auditor

through the proper approving officers.

2. Material Reports.'—The Committee recommends the material

blank for use of section masters, which blank is illustrated above. Said

blank is small, yet very complete, and gives all necessary information to

enable a complete check to be had on all material used.

The blank should be used according to the same system as outlined

for labor reports, viz. : the report being originally made up by the track

foreman, forwarded to the Supervisor, who checks the same and in turn

forwards it to the office of the Engineer, where all accounts are made up.

3.—Complete records of bridges should be kept, which would show
the information outlined above. However, this subject is so large and

important as to require further study on the part of the Committee before

recommending in detail any specific blank.

It should be the aim of the Committee to continue its consideration of

this subject for at least two more years, and to submit each year a prog-

ress report.



THIRD ANNUAL CONVENTION. 407

4.—It is believed that the system described for filing maps, plans, etc.,

above illusirated, is the best that is known at the present time. Tlie card

index system is excellent.

5.—The Committee makes no recommendation regarding form of con-

tract for sidings to industries, because each railroad does business under
conditions peculiar to itself. However, it is believed by the Committee

that the third contract above illustrated is the ideal contract to be used,

especially where there is any doubt regarding the ability of the shipper to

furnish traffic.

6.—While the above system for filing correspondence will be found

excellent, yet this subject is one on which the Committee makes no rec-

ommendation at this time, in view of the fact that this subject is worthy
of a much more extended investigation than the Committee has been

able to make.

7.—Under the head of Accounts, including both labor and material

accounts, the Committee is of the opinion that the classification and distri-

bution of the same should be confined as closely as possible to the system

of the Interstate Commerce Commission.

Each heading may be further subdivided, but the fewer subheads

the better.

8.—As a general proposition the Committee submits the above as a

progress report.

Respectfully submitted,

F. E. BissELL, L. S. & M. S., Cleveland, Chairman;

Edwin F. Wendt, P. & L. E., Pittsburg, Vice-Chainnan

;

L. F. GooD.JiLE, Burlington's Mo. Lines, St. Louis

;

Roland Woodward, J. & S.-W., Jacksonville, Fla.

;

E. K. WooDW ARD, Wabash, Detroit, Mich.

;

G. H. Webster, Can. Pac, Montreal Can.

;

H. Rohwer, Mo. Pac, St. Louis, Mo.;

T. J. Frazier, B. & O., Zanesville, O.

;

F. L. Nicholson, Norfolk & Southern, Norfolk, Va.

;

George Houliston, Penna., Buffalo, N. Y.

Committee.

Mr. Edwin F. Wendt (Pittsbtirg & Lake Erie) :—The Com-

mittee on Records, Reports and Accounts submits a few con-

clusions. On page 45 we sub'stitute the word "conchisions" for

the word "recommendations," the Committee having made this

change in the report. You will also note that our eighth con-

clusion is as follows : "As a general proposition the Committee

substitutes the above as a progress report." We wish the Asso-

ciation to consider this as such a report. No recommendations,

in the usual sense in which recommendations are understood,

are made. Certain conclusions have been arrived at by the Com-



408 PROCEEDINGS OF THE

mittee, and we ask the Association to consider these conclusions

without reference to their adoption. In order to bring the matter

to a discussion at once, the Committee asks the Association to

express its views at this time on the paragraph on page 45 of the

report, headed "Suggestions."

Chairman McDonald :—We shall be glad to hear from any

of the members on the subject of these suggestions. It is prob-

ably true that the members have not had time to read the volumi-

nous report which has been presented. I think they will find at a

glance there are some valuable data in it, and it will be under-

stood, unless there is further discussion on the subject, that the

members will apply to the Committee for what information they

desire, and we will pass to the next matter which the Committee

wishes us tO' discuss.

Mr. Wendt :—The Committee will be pleased to have the

conclusions taken up, one at a time, bearing in mind that the

Committee does not desire tO' be understood as recommending
anything for final decision. The subject is one which will require

much more study than has been given to it, and the subject also

deserves very careful and very extended study. The Committee

in its first conclusion says

:

"I. Labor Reports.—The Committee illustrates two forms
of labor reports above, but makes no recommendation at this

time. Attention is called to the system according to which the

time book should be used ; that is tO' say, the time book should be
made up by the track foreman, forwarded by him to the Super-
visor or Roadmaster, examined and approved by him and in turn

forwarded to the office of the Engineer Maintenance-of-\\'ay or

General Roadmaster.

"The Engineer's office should retain this time book as a per-

manent record for a proper length of time. The pay-roll and
the distribution of labor expense should be prepared by the Engi-
neer's office from this time book, these pay-rolls and distributions

being forwarded to the Auditor through the proper approving
officers."

Chairman McDonald :—I presume in the first conclusion it

is meant in case there is no engineer of maintenance, and the

division superintendent has charge of maintenance, the reports

shall be made to him.

Mr. Wendt :—The Committee received criticism in regard
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to tlie subject of titles. There is considerable dilYerence in this

matter in the various parts of the country. The duty of harmon-
izing titles, of course, belongs to the Committee of Organization

and Uniform Rules. In this connection I may say that we desire

to make a change on page i6, under the heading, "Labor Reports."

We desire that the second sentence in the first paragraph shall

read as follows : "The same subject has been further considered

this year and one form of a book is illustrated and described

below." The Committee has carefully cut out anything that would

seem to make a positive recommendation.

We want to ask the Association a question for information.

We have included on page 24 "Instructions to Track Forem.en."

We recognize that such instructions are necessary in order to

explain how the blanks should be used. The question arose as

to whether it was the province of this Committee to make up a

complete set of instructions to track and bridge men, men en-

gaged in maintenance of way. We would like to get the sense of

the members on this proposition.

Mr. J. H. Abbott (Bahimore & Ohio) :— It would seem to

me that this Committee should have, and ought to make up, lules

governing the use of the different forms of records, books and

accounts, so far as related to the records, reports and accounts. It

is absolutely necessary to have some set of rules in order to obtain

what the forms are designed to secure, but I would say, so far

as relates to rules of work, or matters pertaining to the kind and

character of work to be done, such a book of instructions they

should have nothing to do with, but they should make up such

rules as are required to secure such records and accounts as are

desired.

Mr. I. O. Walker (Xashville, Chattanooga & St. Louis) :

—

On page 19 the form shows there is a sort of journal attached

to the time book. Is that right ?

Mr. Wendt :—Page 19 is page 8 of the time book illustrated,

and is a journal. It is incorporated in the time book—it is part

of it, and is used each day by the foreman in charge of the men

in recording the exact nature of work done and the number of

hours spent on each subdivision of work.

Chairman McDonald :—We must not lose sight of the request

made by the Committee for expression of opinion as to the prov-
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ince of this Committee to draw up rules, and we would like a

full discussion on that point from the membership.

Mr. W. M. Camp (Railway and Engineering Review) :—In

reference to labor reports, there is a matter which sometimes gives

the section foreman trouble, and that is checking the column of

totals. A foreman is usually paid by the month, and gets his full

monthly pay whether there are any rainy days or not, but in a

great many time books the instructions call for putting down the

time actually worked by him, as well as the time during which the

men actually work. In order tO' check up the totals, it is necessary

to leave the foreman's pay out of consideration. Taking the total

number of days worked by the men and multiplying that by the

price per day, the report will check if you leave the foreman's

pay out of consideration. I know that some roadmasters instruct

their foremen to take a general average, but you cannot make it

check that way. I think it might be well if the Committee would

formulate a rule to cover that point.

Mr. Walker :—I think it may be stated as a general proposi-

tion that south of the Ohio River we never use anything but

nickels in computing time. It is used on our system, on the

Louisville & Nashville, and several others. I would ask if it is

the intention that the time book shall be used for only one month ?

Mr. Wendt :—It is the intention that the time book shall be

used for only one month, and at the close of the month it becomes

a part oi the records of the roadmaster or the division engineer.

Mr. Walker:—I think this journal idea is excellent. I could

never get it into operation, although I have tried to do it. It

adds something to the expense of the book, perhaps 5 cents per

dozen, but we are using now, and have been for some time, a

report which leaves the description of the work entirely to the

men, shows the number of men at work, the number of hours of

one man on the work, and the description of the work. It is de-

signed tO' be reasonably accurate. It is a weekly report which

is sent in for the week ending Saturday night, and gives the

roadmaster, or the bridge supervisor, or whoever has the work
in charge, an idea of what is going on during the week. It is

simple and does not tax the foreman to make it up, and yet we
get a considerable amount of information from it.
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Mr. Camp:—The last "week" of the month is usually a

period of about ten days; it completes the four "weekly" reports

that have to be footed up at the end of the month and checked with

the full monthly report. But these four so-called "weekly" re-

ports are for unequal periods. For instance, the first weekly

report will cover the time until the night of the 7th, the second

until the 14th, the third until the 21st, and the fourth until the

30th or the 31st, and thus the last of the four is a report for ten

days, and it is not an easy mental operation to compare the data

of that report with those of the three other reports for periods

of seven days each. I think it is better practice to make reports

every ten days, and then you have reports of equal or nearly

equal periods. Suppose they are made out on the loth, the 20th

and last day of the month. The periods reported upon are then

equal for about half of the months, and for the months having 31

days they are nearly equal, and always more readily comparable

than it is possible to have them when they are made out four

times each month. It would be well, I think, to consider whether

it would not be better to make three reports a month, rather than

four.

Chairman McDonald :—We hope the Committee will take

these things under consideration. We will revert to the Commit-

tee's request to consider their province in the preparation of the

book of rules. The opinion of the chair is that it does not fall

within the province of this Committee.

Mr. W. J. Harahan (Illinois Central) :—It seems to me that

the Committee will have to make the rules. If not, the commit-

tee that does make them will have to consider all of these blanks

and consider about the same matter which has come before this

Committee in framing the rules. Another thing in connection

with this report is that they are likely to run foul of the auditing

department in some places. There are many features in the re-

port which relate to the auditing department, and it would seem

wise that this matter be taken up with the Auditors' Association

when tr}-ing to get a set of rules that will be acceptable to every-

one. For instance, in the report the time book is shown to be

under the control of the roadmaster. On our system the time

books are held by the auditor, as a matter of record to the audit-

ing department, and I do not think we will get uniform results
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unless we take this matter up with the auditing department and

try to cover the whole subject in that way.

Chairman McDonald :—We cannot get uniform accounts and

uniform forms until we have uniform organization. I imagine

that each organization will find something in this book which

will be useful.

Mr. W. L. Breckinridge (Chicago, Burlington & Quincy) :

— I think the matter of rules might come under the jurisdiction

of the Committee on Track. I would be glad to hear from

some member of that Committee who has considered the matter.

Mr. Camp :—I understand the question is whether the Track

Committee has considered the question of rules. The Committee

has not done so to my knowledge.

Chairman McDonald :—It would appear to me that it would

be the province oi the Committee on Bridges to prepare rules for

the government of employes on bridges, and the Committee on

Track to prepare rules for employes on the track. The Commit-

tee on Records, Reports and Accounts would probably have to

*act in conjunction with them, and finally these committees would

have to confer with each other before they could arrive at a

standard book of rules which will agree with all their forms. I

think the Committee would like an expression from the member-

ship as to whether they are expected to prepare this book of rules

or not.

Mr. Walker:—What I understand this Committee is after

is to discover whether they shall be instructed to formulate a set

of rules simply applying to reports. Is that the idea?

Chairman McDonald :—My understanding of the request is

that they desire to know whether they are expected to prepare

rules governing the employes in the use of these records, re-

ports, etc.

Mr. D. D. Carothers (Baltimore & Ohio) :—I suppose

everyone remembers the Committee on Rules and Regulations,

from the discussion we have had heretofore. I think from the

progress made by our Committee, however, we would be willing

to have the matter assigned to the other gentlemen. Undoubt-
edly it was the idea of the Board of Direction to have the rules

made by a special committee, and not divided up among the

different committees on the different subdivisions of the work.
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Chairman McDonald :—The point has been made that this

matter belongs to Committee No. 12. I confess I am not clear

as to what the request of the chairman was—what rules he wanted
to have prepared.

Mr. Wendt :— I think the questiou put is well answered by
the statement that it applies to Committee on Uniform Rules and
Organization.

^Ir. E. K. Woodward (Wabash) :—It seems to me there is

a distinction between the rules as required by the Committee on
Uniform Rules and Organization and the rules concerning which
Mr. Wendt was speaking. I think he was speaking more particu-

larly in regard to the instructions that are shown on page 24 of

this report. These instructions refer to the labor accounts and

similar matters, the classification and distribution of the various

kinds of labor. I think Mr. \\'endt had that in mind more ihan

rules and regulations ; in fact, it seems to me that these two sub-

jects (they are practically two subjects) should be contained in

one book, and of course that can only be done by the two com-

mittees working together.

Mr. Abbott :—I do not see how any forms that are pre-

sented to us will be of value unless those who have presented

the forms describe how they are to be used, and that seems to me
to be eminently the function of the committee that got up the

forms for records and reports, and that is, as I understand it, all

that the Committee wishes an expression of opinion upon. I do

not see that that in any way conflicts with the Committee on Uni-

form Rules and Organization. You will notice they have foiir

points to deal with—proper organization, that has, nothing to do

with accounts ; code of titles, that has nothing to do with ac-

counts ; code of maintenance-of-way ethics ; rules governing em-

ployes in the maintenance-of-way department. I think that rules

prescribing the use of forms should certainly be the function of

the present Committee.

Mr. Walker:— I emphatically approve of what Mr. Abbott

has said. It seems to me the Committee is thoroughly familiar

with the forms they are placing before us, and is eminently pre-

pared to say how they shoukl be used. I do not understand a

motion to be necessary, but simply an expression of opinion, and
my opinion is we should formulate a set of rules for using these

forms.
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Chairman McDonald :—On glancing over the instructions,

every one of them appears to me to be within the province of this

Committee, and if they want instructions on that point they

should be given. It is probable, however, that the discussion we

have had has been sufficient to indicate the opinion of the mem-

bers, and the matter will be considered by the Board of Direction

in issuing further instructions to the Committee.

Mr. Wendt:—Under the head of "Material Reports" the

Committee recommends a blank to be used by section masters.

The second conclusion of the Committee is as follows

:

"2. Material Reports.—The Committee recommends the

material blank for use of section masters, which blank is illus-

trated above. Said blank is small, yet very complete, and gives

all necessary information to enable a complete check to be had

on all material used.

'The blank should be used according to the same system as

outlined for labor reports, viz. : the report being originally made
up by the track foreman, forwarded to the supervisor, who checks

the same and in turn forwards it to the office of the engineer,

where all accounts are made up."

The Committee desires it to be understood that the members

of the Committee were a unit in believing that this is a most ex-

cellent blank ; one that met the condition laid down by the Board

of Direction that it should give all necessary information to en-

able a complete checking up of all material used. The views of

the members would be very valuable to the members of the Com-
mittee, but as the report has not been in the possession of the

members long- enough for them to become familiar with its con-

tents, we have decided to say to the Association that we do not

recommend this for adoption at this time. It is a suggestion

showing the consensus of opinion of the members of the Com-
mittee.

Mr. Camp :—-I know of one road that uses four classifications

for rails. I would like to ask the Committee if they considered

more than two classes of rails.

Mr. Wendt :—That is one criticism brought up against this

blank. And the Committee takes this view of the matter, which

will be found in the written part of the report: ' "The first col-

umn, 'account of material.' may be varied to suit the peculiar con-
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ditions of a particular road in a particular part of the country."

It would be manifestly impossible for the Committee to make out

such a blank as would meet all the conditions throughout the

country. You will find in the written discussion of the report

that the Committee recommends the general outline of the blank,

not the detail wording, as that can be made to suit special re-

quirements. We think it fills the conditions and gives all informa-

tion necessary to enable a complete check to be made of the ma-
terial .used.

Chairman ^McDonald :—Would it not be a good idea to

amend that second clause, so as to state that the first column

should be altered to suit the local requirements ? Is there any fur-

ther discussion of the second clause under the head of "Sugges-

tions?"

Mr. Wendt :—The Committee would call your attention to

the statement to the effect that "the first column, 'kind of ma-
terial/ may be varied to suit the different requirements of the

roads, but the Committee does believe that the ruling of the blanks

and its headings are the best that can be designed." The Com-
mittee does not recommend this blank excej)! as a general form.

One subject that the Committee intended to cover fully was
the reports on bridges.

Our third conclusion states :

"3.—Complete records of bridges should be kept, which
would show the information outlined above. However, this sub-

ject is so large and important as to require further study on the

part of the Committee before recom.mending in detail any specific

blank.

"It should be the aim of the Committee to continue its con-
sideration of this subject for at least two more years, and to

submit each year a progress report."

The illustration referred to in the text is a full-size Ijlank

reduced.

Chairman McDonald :—I would ask the chairman of the

Committee what items of the first column are to be printed?

Mr. Wendt:—The irlea of the Committee was to suggest a

general form. Probably one-half of the description could be

printed in the blank and the other half, or a larger proportion,

if found necessary, would be left open to be filled as occasion

necessitated.
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Chairman McDonald:—^This is an interesting subject, one

with which many of us are confronted, and we would like to

have a full discussion of it.

Mr. W. B. Poland (Baltimore & Ohio Southwestern) :

—

What use is to be made of the first column of the blank shown,

"Bridges without visible defects?" It seems to me if bridges

have no visible defects they should not be mentioned, because

many roads have a large number of structures, possibly 700 or

800 on a division, and if you mention all the bridges, whether they

have defects or not, you make a cumbersome report, where you

might probably have some information to give on possibly 40 or

50 bridges. This seems to me unnecessary.

Mr. VVendt :—The Committee was of the opinion that ]SIr.

Poland would be in a better position to explain that blank than

we are, as that is a Baltimore & Ohio blank. However, we think

that bridges without defects should properly be repotted on. It

is one of the general principles that reports should be" made at

stated intervals. If no defects are visible, reports should be made

just the same.

Mr. Poland :—Our department saw this blank the first time

about two weeks ago. Since that time we have not had an op-

portunity of finding out how that column was intended to be

used, or what the object was in reporting bridges that were all

right. It does not seem to me necessary.

Chairman McDonald:—I think it is quite necessary to re-

cord the fact that a bridge has been inspected on a certain day.

Mr. Breckinridge :—Are two columns, "Action Under Traf-

fic," necessary in the same blank?

Mr. Walker :—As an expression of my individual opinion, I

should say it was. I have found in riding over a bridge on an

engine that we could usually note a swing or anything that did

not seem to be right. We can ride up to a bridge on a handcar,

and the line of surface will appear to be perfect ; but if we ride

over the same bridge on an engine a defect may appear. I under-

stand that the form is intended to be used for making note of

these defects.

Chairman McDonald :—It would rather appear that the form

is to be filled out by the man on the ground, and not on the en-

gine.
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Mr. \\'alker:—It might be that the man standing on the

ground would discover the same thing as if he was on an engine,

Mr. H. G. Kelley (Minneapolis & St. Louis) :—Would we
not arrive at the same result by eliminating the words, "Deflec-

tion" and "Side Swing," and leave that column simply "Action

Under Traffic?" Action under traffic is broad enough to take

in any defects discovered by riding over the track.

Chairman [McDonald :—That appears to be a pertinent sug-

gestion.

Mr. Wendt :—The Committee will emphasize the fact that

it had not time to make an exhaustive study of the questions in-

volved, as we should have done. We confess to the convention

the Committee has worked only six weeks, and in that time we
could not gather data on this point sufficient to enable the Com-
mittee to make a recommendation ; so that you will notice we
have simply said : "Below will be found a report of an inspection

of bridges. These reports are used by the supervisors of bridges

and made up by them, after which they are forwarded to' the

office of the bridge engineer for his information." We hope that

the future work of the Committee will include gathering of addi-

tional data on this subject, so that a general conclu<?ion can be

presented by the Committee.

Chairman McDonald :—We will take up conclusion 4

:

"4.—It is believed that the system described for filing maps,
plans, etc., above illustrated, is the best that is known at the

present time. The card index system is excellent."

This is a subject in which we are all deeply interested, and we
should have some interesting discussion on this point.

Mr. \\>ndt :—Attention is called to the illustrations showing

a filing case placed in a vault connected with the engineering de-

partment drawing room ; these illustrations to accompany the

written description of the index system pertaining to records,

reports or maps.

Chairman McDonald :—If there are no remarks to be made
on conclusion No. 4, we will pass to conclusion X'o. 5

:

"5.—The Committee makes no recommendation regarding

form of contract for sidings to industries, because each railroad

does business under conditions peculiar to itself. However, it

27
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is believed by the Committee that the third contract above illus-

trated is the ideal contract to be used, especially where there is

any doubt regarding the ability of the shipper to furnish traffic."

Mr. Wendt :—The illustrations in connection with conclusion

5 will be found in the report. This subject was taken up and con-

sidered in connection with a letter received from the Board of

Direction after the subject had been brought to their attention

by one of the Chief Engineers of a large railroad in this country.

Chairman McDonald :—This is a subject which comes close

home to many of us—the question whether a new enterprise is

going to justify putting in the sidetrack. If anyone has remarks

to make on the subject, we will be glad to hear from him. If

there are no remarks regarding conclusion No. 5, we will proceed

to consider conclusion No. 6:

"6.—^While the above system for filing correspondence will

be found excellent, yet this subject is one on which the Com-
mittee makes no recommendation at this time, in view O'f the fact

that this subject is worthy of a much more extended investigation

than the Committee has been able to make."

The idea of this form of index is to cover all departments, as

I understand it, to be used by each department.

Mr. Wendt :—It really covers all the requirements of a su-

perintendent's office, who is in full charge of maintenance-of-way

and transportation, and is well adapted to the office of division

engineer, engineer oi maintenance-of-way, assistant engineer or

whatever title may be given to the position.

Chaifman McDonald :—
^^I notice such items as Station Agents

and Clerks, Foreign Lines, Mail Service, Freight Traffic, Passen-

ger Traffic, which lead me to believe that the blank was intended

to be adopted by the entire system, from the President's office

down. Is that correct?

•Mr. Wendt :—It is adaptable to all conditions, but you will

observe that where engineers are engaged in maintenance and

construction work, carrying on a large amount of new work, they

have correspondence bearing on almost every subject relating

to the railroad business, and hence the system is adapted to all

conditions.

Chairman McDonald :—Are there any further remarks on

this conclusion 6? If not, we will proceed to conclusion 7:
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"7.—Under the head of Accounts, inchiding both labor and
material accounts, the Committee is of the opinion that the classi-

fication and distribution of the same should be confined as closely

as possible to the system of the Interstate Commerce Commission.
"Each heading may be further subdivided, but the fewer

subheads the better."

Mr. Camp :—I believe the Committee will have to use a

good many subheads under the Interstate Commerce distribution

in order to make the accounts useful. I think the Interstate Com-
merce Commission's general classification is all right, but the

distribution is almost useless for the purpose of getting an intelli-,

gible idea of the cost of the different kinds of maintenance-of-way

work. Take, for instance, the track ; the distribution of the track

account is made up of the renewal of rails, which includes only

the cost of the rails ; the renewals of ties, which includes only the

cost of the ties ; and it includes most of the expense of maintain-

ing track in the general account called "Repairs of Roadway."

Under that general heading, "Repairs of Roadway," is included

all track work. You cannot find the cost of tamping or surfacing

the track, the cost of shimming or any of the important items.

I think this account, "Repairs of Roadway," should be split

up, so that one could get at the cost of sorfie of the most important

items of track maintenance work. A well-informed railway

official, who read a paper before one of the railway clubs not

long ago, remarked upon the dearth of general information to

be had on the cost of raising and tamping old track to maintain

it in surface. Railway men, for a good many years, have been

discussing in their associations the relative merits of broken stone

and gravel for ballast. The gist of most of this discussion is

that one man thinks, from general observation and experience,

that broken stone ballast holds the track to surface better than

gravel, and that, notwithstanding its higher first cost and the

fact that it is a more expensive ballast to work in, it is, in the

end, the cheapest material on which to maintain track surface.

Another man, in some instances from the same road, where the

traffic conditions are the same or similar, from his observation

and experience thinks the reverse. Average figures of the rela-

tive expense of maintaining track surface with the two kinds of

ballast, under similar train tonnage, would practically settle the
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question ; but rarely, if ever, are such figures offered as argument,

simply because they are not to be had without going behind the

accounts and making a special search through a great mass of

monthly reports.

There are but few roads where a separate account is made of

this work, and yet it constitutes a large percentage of the cost of

maintaining track. The Committee on Ballasting, in its report to

this Association last year (page 60 of the Proceedings for 1901),

estimates that 40 per cent of the pay-roll of trackmen goes for

lining and surfacing. The only way tO' get an estimate of the cost

of this work is to go over the labor reports of the section fore-

man on file at the office of the roadmaster or supervisor. For

their own information some division maintenance-of-way officers

do this at the end of each year, but the general accounts, made
primarily for reporting to the Interstate Commerce Commission,

contain none of these items. Even the cost of renewing rails or

of renewing ties (including the expense for labor) cannot be found

in the classification of the Interstate Commerce Commission. A
further subdivision or a more detailed distribution of mainte-

nance-of-way expenses would not impair the adaptability of the

accounts to the classification of this commission.

Another defect in the Interstate Commerce Commission's

classification of maintenance-of-way accounts, at least so far as

the purposes of this Association are directed, is that the expense

of track and bridge maintenance are to some extent mixed. For

instance, item 4, under the heading "Maintenance-of-Way and

Structures," -covers "Repairs and Renewals of Bridges and Cul-

verts." The renewing of culverts on some roads is in charge of

the bridge department, while on others it is in charge of the track

department. In order to make a satisfactory division of main-

tenance-of-way expense, this account should be separated into

distinct items for bridges and for culverts.

Chairman McDonald :—I understand you to suggest the pro-

priety of taking the Interstate Commerce Commission's headings

and splitting them up into useful subdivisions ?

Mr. Camp :—Yes ; it will not be departing from the Inter-

state Commerce Commission's classification at all. The general

headings will still conform to the outline of the Interstate Com-
merce Commission's classification. It will simply be splitting
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up that classification for the benefit of the railway men who need

the details of these general expense accounts.

Mr. Abbott :— I think we are getting pretty close to the audit-

ing department, and on many roads we might run up against

the auditing department, and that would make two lines of work
necessary, if we divide it according to what we need for our

own information and what was required by the auditing depart-

ment for their accounts. And that by cooperation between the

auditing department and the engineering department, or main-

tenance department, it would be possible to arrive at some series

of subheads that would be useful to both the accounting depart-

ment and our own for determining the costs of the various sub-

heads.

Chairman McDonald :—We will now take up conclusion

No. 8.

Mr. W'endt :—Conclusion Xo. 8 is as follows : "As a general

proposition, the Committee submits the above as a progress re-

port."

The Committee would say that an expression of opinion

would be desirable in regard to this form of agreement for side-

tracks to industries. It was taken up at the instance of the Board

of Direction. The Committee feels that the convention has not

read the points presented, and it is not ready to ask at this time

for an expression of opinion. But it 'seems to me, however, thait

the Board of Direction should communicate in the next sixty

days with the future Committee as to what further work on this

same subject they desire shall be done. Further than this, it also

seems to the Committee that the Board of Direction, in view of

the fact that the convention has not been able to study the report

and instruct the Committee at this time, that the Committee would

be pleased to have the Board of Direction indicate, if it chooses,

what subjects should be studied during the next year. It is

obvious that the lesser number of subjects the better; probably

one only should be considered during the twelve months ; at most

two subjects. It is apparent from a casual examination of the

report that almost any of the subjects treated (and there are at

least seven general subjects considered, and it might be said

there are about ten) would be sufficient for one year's work. It

is hoped by the Committee that some expression, either on the



422 PROCEEDINGS OF THE

part of the convention or on the part of the Board of Direction,

will be given during the next sixty days.

Chairman McDonald :—I think the Board fully recognizes

the importance of confining the committees to narrow channels,

and I think it is their intention to do so from now on. This re-

mark applies to all of the reports.

(On motion, the report of the Committee was adopted as a

whole.)

Chairman McDonald:—The Committees on Uniform Rules,

Organization, etc., and on Water Service have not been able to

get together and formulate reports, and none have been received.

The report of the tellers will now be announced.

Secretary Fritch :—The tellers appointed to canvass the votes

•cast for officers of the Association for the current year report

as follows

:

President.

George W. Kittredge 239
A. W. Johnston i

E. A. Handy. .

.'

i

C. S. Sims I

Thomas Rodd i

Second Vice-President.

Hunter McDonald 242

W. J. Harahan i

Secretary.

L. C. Fritch 243

Treasurer.

W. S. Dawley 243

Ti<.'0 Directors.

F. H. McGuigan 243
A. W. Johnston 240

H. Fernstromi i

E. A. Handy i

W. G. Van Vleck i
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Chairman McDonald :—Gentlemen, you have heard the report

of the Committee. The gentlemen receiving the highest number
of votes have been elected as officers of the Association for the

ensuing year.

Mr. E. E. R. Tratman :—^Mr. Chairman, in view of the pleas-

ant way in which arrangements have been made for the convention

affairs and the convenience of members in attendance, I would

move the following resolution

:

"Resolved, That a vote of thanks be extended to the Com-
mittee of Arrangements for the excellent manner in which it has
performed its duties, both in regard to the technical and social

features of the convention."

(The resolution was unanimously adopted.)

Mr. W. B. Poland (Baltimore & Ohio Southwestern) :

—

If new business is in order, I would say that in the report ot the

Committee on Track we ask that a special committee be ap-

pointed to consider the subject of widening of gauge on curves.

That is new ground, which it is expected that the Committee on

Track is to cover, but it is such a large subject and requires such

special investigation that it seemed to our Committee that it

should be considered by a special committee, for the reason that

it is a subject that involves motive power. It seemed to us that

it would be better to have it considered by a joint committee of

the members of the Master Mechanics' Association in connection

with a committee of our own Association. It is a matter which de-

pends upon the flange wear and the number of flanges and loca-

tion of flanges on the drivers of the engine, so that I would like

to suggest that a special committee be appointed to consider that

subject. We would also like the committee to consider the

subject of '"What is Gauge?" meaning by that to consider what
is gauge in the case of a worn rail on a curve. We are all familiar

with the way in which the ball wears on curve rails. It is v.orn

always on an incline. Now, if you have a long finger on the

gauge, you will get a shorter distance between the rails than if

you have a short finger, which will not go so far down the in-

cline. It is a matter which our section foremen are not well

posted on. They do not know what gauge is on a curve ; their

ideas are different. And in talking to engineers, even, I find their

'

ideas are quite different. It is also a matter that depends a good
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deal on the flanges of the wheels and should be considered jointly,

I think, with the Master Mechanics' Association. If it is proper,

I will put that in the form of a motion.

Chairman McDonald:—We would like to he?,'- from the

members as to the wisdom of appointing this special committee in

addition to the Track Committee.

Mr. D. D. CarO'thers (Baltimore & Ohio) :—It seems to me

that in the work of special committees is where we are going

to get the greatest results in the work of this Association, and it

is surely a very pertinent suggestion that this committee should

be appointed. This question has been up before the associations

of the country for a good many years—the American Railway

Association, the Master Car Builders' Association^and there

has never been anything done to harmonize the different views

of the different departments. I think it is a very important mat-

ter that this Association should appoint a committee to act in

conjunction with the Master Car Builders' Association or the

Master Mechanics' Association—perhaps the latter association, as

they are more interested in the question, or it might be well to

have a conference with both associations.

Chairman McDonald :—Would it not answer the purpose to

have the Committee on Track make that a special consideration

for next year's work?

Mr. Carothers :—I believe the question is one that is too large

to impose on a committee that has as niuch to do as the Track
Committee. It warrants the appointment of a special committee

that will give it proper attention. It will probably require a great

deal of correspondence and a joint meeting of the two commit-

tees.

Mr. E. E. R. Tratman (Engineering News) :—I think, two
years ago, the Master Mechanics' Association had a special com-
mittee on this subject, which made careful investigations and
presented its report at the convention of 1900. From the loco-

motive point of view, they went into it carefully, iiiaking tests

on the Lehigh Valley Railroad. On the question of flanged

wheels, you have probably all heard of the new decapod freight

engines for the Atchison, Topeka & Santa Fe Railway. These

are not all alike, but some have all the drivers flanged and some

have a blind pair of drivers on the middle pair of wheels. I
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would suggest that this matter be referred to a special committee

for consideration.

Chairman [McDonald :—I hardly think the members are famil-

iar with the requirements of the Constitution relating to special

committees. I will read it

:

"Section 6. Special committees to examine into and report

upon any subject connected with the purposes of this Association

may be apix)inted in the following- manner: A resolution to ap-

point such committee, setting forth its objects and the number
of its members, may be presented by letter at any time to the

Secretary of the Association, if figned by ten active members,
and shall be referred by him to the Board of Direction, which,
if it sees fit, may appoint such committee. If the Board of Direc-

tion should not deem it expedient to appoint such committee, the

members requesting the appointment of such committee shall be
notified, and the matter will then be referred to the Association

at its next annual meeting and decided upon by ballot. If two-
thirds of the members present vote in favor of such committee, it

shall be appointed by the President."

I think the discussion has served a useful purpose to get

the sentiment of the members present as to whether we need

that committee or not, and the appointment of the committee will

be left to the usual methods.

Mr. H. G. Kelley (Minneapolis & St. Louis) :—I desire to

bring a subject to the attention of the meeting. I really am at a

loss to say what committee should properly consider it, as it in-

volves so many features. The subject was contained, if I recall,

in the list of requests for information sent out by the Committee

on Iron and Steel Structures. I refer to the allowable pressure

upon wheels. I do not know whether any of the various com-

panies or any of the members present keep a special record of

the causes of derailments, but I have endeavored to keep such a

record for some time, and for some eighteen months, excluding

small derailments in yards, half-thrown switches and like work

of that kind, I find the greatest number of derailments to arise

from broken flanges. I think if the members will look back over

the last twenty years they will find that cast-iron wheels have

been strengthened in the body and in the tread, to carry the new
loads, but during all this time no change has been made, nor can

be made, in the flanges. The flange of the ordinary cast-iron



426 THIRD ANNUAL CONVENTION.

wheel to-day is almost what it was when the cars carried only

20,000 pounds. Either the cast-iron flange of that day was too

strong, or it is too weak now, and we cannot increase its base,

because all of our frogs, guardrails and clearances of every kind

are based on this particular form of flange. I believe if the

members, during the year, will keep a record they will find that

the derailments and accidents due to broken flanges are becoming

extraordinary, and nearly all of them occur under the highly

loaded cars, 80,000 to 100,000 pounds, and if the members will

take a diagram of the present flange, and then draw on it the

amount of wear that is allowable, under the Master Car Builders'

rules, they will be astonished at the small amount of metal that

is left in the wheel to withstand all the shocks that it gets in going

over switches and frogs ; but I do not know that we can improve

this condition so long as we use cast-iron wheels and continue

to load our cars to the extent we are doing to-day.

Chairman McDonald:—The subject is one that belongs to

the Master Car Builders' Association and not to this organization,

unless the Master Car Builders should undertake to put the re-

sponsibility for the failure on the maintenance department, as

they sometimes do. I hardly think that is a matter for consider-

ation by this organization alone.

Mr. J. A. Atwood (Pittsburg & Lake Erie:)—The trouble

can be overcome, possibly, by the use of ball center and side

bearings for your cars. We have had a gondola car on our road

(Pittsburg & Lake Erie) for three years or more, and it was
found upon examination that the wear on the flanges of the wheels

was practically nothing during that three years of service.

(On motion, the meeting adjourned.)
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F. M. Patterson, Hannibal, Mo.
E. P. Weatherly, Hannibal, Mo.

Canada Atlantic Railway i 467

G. A. Mountain, Ottawa, Canada.

30
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Name of Road and Membership. Members. Mileage.

Canadian Pacific Railway 12 8,322

Thos. Tait, Montreal, Canada.

P. Alex. Peterson, Montreal, Canada.

E. H. McHenry, Montreal, Canada.

W. F. Tye, Montreal, Canada.

James Oborne, St. Johns, N. B.

J. W. Leonard, Winnipeg, Man.

A. C. Dennis, Montreal, Can.

F. P. Gutelius, Montreal, Canada.

G. H. Webster, Montreal, Canada.

D. MacPherson, Montreal, Canada.

A. L. Buck, Winnipeg, Man.

J. G. Sullivan, Winnipeg, Man.

Central New England Railroad 1 181

C. PL Ewing, Hartford, Conn.

Central of Georgia Railway. 2 1,834

Theo. D. Kline, Savannah, Ga.

Henry M. Steele, Savannah, Ga.

Central Railroad of New Jersey i 685

W. G. Besler, New York, N. Y.

Central Vermont Railway 2 531

E. H. Fitzhugh, St. Albans, Vt.

Jos. Morrison, St. Albans, Vt.

Chesapeake & Ohio Railway * 2 1,477

F. W. Scarborough, Richmond, Va.

H. Pierce, Ronceverte, W. Va.

Chicago Great Western Railway 5 1,271

F. R. Coates, St. Paul, Minn.

E. C. Macy, St. Paul, Minn.

A. E. Harvey, Red Wing, Minn.

C. P. Cogswell, Jr., Red Wing, Minn.

H. B. Merriam, Dubuque, Iowa.

Chicago Union Transfer Railway i 100

M. E. Shire, Chicago, 111.

Chicago & Alton Railway 3 908

S. M. Felton, Chicago, 111.

H. F. Baldwin, Chicago, 111.

F. C. Miller, Springfield, 111.
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Name of Road ami Moniborship. Members. Mileage.

Chicago & Eastern Illinois Railroad 4 727

M. J. Carpenter, Chicago, 111.

W. S. Dawley, Chicago, 111.

A. S. Markley, Danville, 111.

Ralph McCalman, Danville, 111.

Chicago & Northwestern Railway 5 5,577

\\'. A. Gardner, Chicago, III.

R. H. Aishton, Chicago, 111.

H. J. Slifer, Boone, Iowa.

F. C. Stimson, Sterling, 111.

E. A. Kellogg, Boone, Iowa. 1

Chicago & Western Indiana Railway i 48

E. H. Lee, Chicago, 111.

Chicago Junction Railway i 385

J. B. Cox, Chicago, 111.

Chicago, Milwaukee & St. Paul Railway 7 6,609

H. R. Williams, Chicago, 111.

D. J. Whittemore, Chicago, 111.

J. B. Moll, Chicago, 111.

C. F. Loweth, Chicago, 111.

G. B. Woodworth, Chicago, 111.

J. C. Sesser, Chicago, 111.

J. J. Hankenson, Montgomery, Minn.

Chicago, St. Paul, Minn. & Omaha Railway i 1,557

D. C. Morgan, Sioux City, Iowa.

Chicago, Peoria & St. Louis Railway i 289

Curtiss Millard, Springfield, 111.

Chicago, Rock Island & Pacific Railway 3 4,354

W. E. Dauchy, Chicago, 111.

W. H. Davisson, Chicago, 111.

C. E. Wickham, Chicago, 111.

Chicago Terminal Transfer Railroad 4 208

J. N. Faithorn, Chicago, 111.

F. E. Paradis, Chicago, 111.

E. R. Knowlton, Chicago, 111.

J. A. Lahey, Chicago, 111.

Chihuahua & Pacific Railroad i 125

F. W. .Andros, Chihuahua, Mex.
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Name of Road and Membership.

Choctaw, Oklahoma & Gulf Railroad

F. A. Molitor, Little Rock, Ark.

Cincinnati, Hamilton & Dayton Railway

C. A. Wilson, Cincinnati, Ohio.

L F. White, Hamilton, Ohio.

Cincinnati Northern Railroad

J. B. Flanders, Toledo, Ohio.

W. D. Williams, Van Wert, Ohio.

Cleveland, Cincinnati, Chicago & St. Louis Railway.

George W. Kittredge, Cincinnati, Ohio.

Hadley Baldwin, Indianapolis, Ind.

H. H. Knowlton, Mt. Carmel, 111.

W. S. Moore, Gallon, Ohio.

L. S. Rose, Mattoon, III.

R. H. Simpson, Wabash, Ind.

Colorado & Southern Railroad

H. W. Cowan, Denver, Colo.

Colorado Midland Railway

J. C. Hechler, Colorado Springs, Colo.

•Columbia & Southern Railroad

A. E. Hammond, Shaniko, Ore.

Columbus, Sandusky & Hocking Railway

S. D. Pugh, Columbus, Ohio.

Davenport, Rock Island & Northwestern Railway. .

Chas. E. Sheriff, Davenport, Iowa.

Delaware, Lackawanna & Western Railroad

W. K. McFarlin, Hoboken, N. J.

A. H. Rudd, Hoboken, N. J.

R. W. Day, Hoboken, N. J.

Delaware, Susquehanna & Schuylkill Railroad

Edgar Kudlich, Drifton, Pa.

Detroit Southern Railroad

Geo. Crocker, Springfield, Ohio.

Members. Mileage.

I 6S0

Duluth & Iron Range Railroad

W. A. McGonagle, Duluth, Minn.

Eastern Texas Railroad

P. A. McCarthy. Kennard, Texas.

Elgin, Joliet & Eastern Railway

J. F. Cassell, Joliet, 111.

621

403

2,290

1,142

336

70

267

53

9^2

76

371

161

52

208
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Name of Road and Membership.

El Paso & Rock Island Route i

W. E. Condon, Alamogordo, N. M.

Erie Railroad 3

F. D. Underwood, New York, N. Y.

Daniel Willard, New York, N. Y.

J. R. W. Davis, Jersey City, N. J.

Esquimault & Nanaimo Railway

Jos. Hunter, Victoria, B. C.

Evansville & Terre Haute Railway

E. H. PfatHin, Evansville, Ind.

Federal District Railway of Mexico

H. P. Bradford, City of Mexico.

Ferrocarril del Norte

J. B. Hatch, Guatemala City, Guatemala, C. A.

Fremont, Elkhorn & Missouri Valley Railroad

G. F. Bidwell, Omaha, Neb.

Fulton County Railroad i

S. H. Mallory, Chariton, Iowa.

Grand Trunk Railway 5

F. H. McGuigan, Montreal, Canada.

W. McNab, Montreal, Canada.

M. S. Blaiklock, Montreal, Canada.

H. A. Woods, Detroit, Mich.

T. L. Hanley, Charlotte, Mich.

Great Northern Railway 3

H. A. Kennedy, Spokane, Wash.

J. D. Mason, West Superior, Wis.

A. G. Lombard, Ravalli, Mont.

Guatemala Central Railway i

D. B. Hodgsdon, Guatemala City, Guatemala, C. A.

Gulf & Ship Island Railway i

L. A. Washington, Gulfport, Miss.

Gulf, Colorado & Santa Fe Railway 4

C. F. W. Felt, Galveston, Texas.

L. Eeauman, Cleburne, Texas.

J. C. Christy, Temple, Texas.

L. D. Smith, Cleburne, Texas.

Members. Mileage.

336

1,791

80

162

1,332

61

4,179

4>96i)

113

250

1,127
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Name of Koad and Membersliip. ]M(.'nibers. Mileage.

Halifax & Yarmouth Railway i $0

L. H. Wheaton, Yarmouth, N. S.

Hocking Valley Railroad . . . .- i 346

Wm. Michel, Columbus, Ohio.

Hoshu Railway of Japan 1 52

Kyoichi Murakami, Osaka, Japan.

Houston & Texas Central Railroad i 659

J. M. Lee, Austin, Texas.

Illinois Central Railroad ;^3 4,265

J. F. Wallace, Chicago, 111.

A. W. Sullivan, Chicago, 111.

;
W. J. Harahan, Chicago, 111.

,

D. Sloan, Chicago, 111.

J. W. Higgins, Chicago, 111.

H. W. Parkhurst, Chicago, 111.

O. J. Travis, Chicago, 111.

C. Dougherty, Clinton, 111.

H. McCourt, Chicago, 111.

A. S. Baldwin, Chicago, 111.

R. B. Starbuck, Mattoon, 111.

A. H. Egan, Chicago, 111.

J. C. Dailey, Louisville, Ky.

D. S. Bailey, Clinton, 111.

H. U. Wallace, Freeport, 111.

W. S. King, Carbondale, 111.

Alvah Philbrick, Water Valley, Miss.

F. B. Harriman, Dubuque, Iowa.

O. M. Dunn, New Orleans, La.

H. R. Safford, Freeport, 111.

P. Galvin, Louisville, Ky.

T. R. Cummins, Carbondale, 111.

P. Laden, Fulton, Ky.

Dennis Sheahan, Water Valley, Miss.

B. J. Gilleas, Cherokee, Iowa.

H. Gilleas, Cherokee, Iowa.

A. M. Shaw, Mattoon, 111.

E. I. Rogers, Memphis, Tenn.

L. A. Downs, Louisville, Ky.
L. L. Dagron, New Orleans, La.

H. R. Dill, Evansville, Ind.

Chas. S. Millard, Chicago, 111.

W. B. McLoughlin, Springfield, 111.
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Name of Koad and Membership. Members. Mileage.

Jacksonville & Southwestern Railway I 90

Roland Woodward, Jacksonville, Fla.

Kansas City Belt Railway i 50

G. M. Walker, Jr., Kansas City, Mo.

Kansas City, Mexico & Orient Railway 2 365

M. P. Paret, Kansas City, Mo.

W. W. Colpitis, Kansas City, Mo.

Kansas City Southern Railway 2 765

E. Holbrook, Kansas City, Mo.

B. F. Dickson, Kansas City, Mo.

Kentucky & Indiana Bridge & Railroad Co i 20

B. S. Josselyn, Louisville, Ky.

Lake Erie & Detroit River Railway i 232

Owen McKay, Walkerville, Canada.

Lake Erie S: Western Railway t 719

G. C. Cleveland, Indianapolis, Ind.

Lake Shore & Michigan Southern Railway 4 1,416

E. A. Handy, Cleveland, Ohio.

Samuel Rockwell, Cleveland, Ohio.

F. E. Bissell, Cleveland, Ohio.

R. O. Rote, Cleveland, Ohio.

Lake Superior & Ishpeming Railway i 66

J. F. Deimling, Marquette, Mich.

Lehigh Valley Railroad 5 1,398

Walter Berg, New York, N. Y.

E. B. Ashby, South Bethlehem, Pa.

G. F. Morse, Buffalo, N. Y.

Little Rock & Hot Springs Western Railroad i 57

H. G. Fleming, Hot Springs, Ark.

Long Island Railroad i 393

C. L. Addison, Long Island City, N. Y.

Louisville & Atlantic Railroad i 76

A. r. Sabin, Irvine, Ky.'

Louisville & Nashville Railroad i 3.46s

R. Montfort, Louisville, Ky.
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Name of Road and Membership. Members. Mileage.

Macon, Dublin & Savannah Railroad 2 92

J. T. Wright, Macon, Ga.

D. B. Dunn, Macon, Ga.

Macon, Jackson & Kansas City Railroad i

W. I. Lee, Hattiesburg, Miss.

Madras Railway i 844

E. W. Stoney, Madras, India.

Mexican Central Railway 2 2,321

A. A. Robinson, Boston, Mass.

Lewis Kingman, City of Mexico.

Mexican International Railway i 848

C. T. Norton, Porfirio Diaz, Mebcico.

Mexican National Construction Company i 89

A. P. Herbert, Colima, Mexico.

Michigan Central Railroad 5 1,662

A. Torrey, Detroit, Mich.

W. S. Kinnear, Detroit, Mich.

B. Douglas, Detroit, Mich.

H, D. Miles, Jackson, Mich.

J. C. Mock, Detroit, Mich.

Minneapolis & St. Louis Railroad 2 1,225

H. G. Kelley, Minneapolis, Minn.

Iowa Central Railway,

R. H. Wight, Marshalltown, Iowa.

r
Minneapolis, St. Paul & Sault Ste. Marie Railway.... i 1,337

E. Pennington, Minneapolis, Minn.

Missouri, Kansas & Texas Railway 2 2,460

E. M. Collins, St. Louis, Mo.
S. B. Fisher, St. Louis, Mo.

Missouri Pacific Railway 4 5,326

St. Louis, Iron Mountain & Southern,

H. Rohwer, St. Louis, Mo.
Wm. Cotter, St. Louis, Mo.

J. G. Hartigan, Little Rock, Ark.

G. W. Gardner, Newport, Ark.

Mobile & Ohio Railroad 2 876

C. S. Clarke, St. Louis, Mo.
C. F. Blue, Cairo, 111.
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Name of Uoad and Membership. Members. Mileage.

Moscow-Kursk Railroad i 692

Theo. Schidlovsky, Moscow, Russia.

Nashville, Chattanooga & St. Louis Railway 4 1,189

J. W. Thomas, Jr., Nashville, Tenn.

Hunter McDonald, Nashville, Tenn.

W. J. Hills, Paducah, Ky.

L O. Walker, Paducah, Ky.

National Docks Railway i 21

B. Murtai^i, Jersey City, N. J.

National Railway of Tehuantepec r 210

John B. Body, City of Mexico, Mexico.

New Orleans & Northeastern Railway i 196

C. C. Harvey, New Orleans, La.

New York Central & Hudson River Railroad 5 6,066

W. J. Wilgus, New York, N. Y.

H. Fernstrom, New York, N. Y.

G. W. Vaughan, Buffalo, N. Y.

C. E. Lindsay, Jersey Shore, Pa.

G. S. Cheyney, Buffalo, N. Y.

New York, Chicago & St. Louis Railway 3 523

A. W. Johnston, Cleveland, Ohio.

E. E. Hart, Cleveland, Ohio.

C. B. Hoyt, Bellevue, Ohio.

New York, New Haven & Hartford Railroad 2 2,038

W. H. Moore, New Haven, Conn.

E. P. Dawley, Boston, Mass.

New York, Philadelphia & Norfolk Railroad i 112

J. G. Rodgers, Cape Charles, Va.

Nippon Railway of Japan i 855

S. Sugiura, Tokio, Japan.

Norfolk & Southern Railroad. . .• i 146

F, L. Nicholson, Norfolk, Va.

Norfolk & Western Railway i 1,675

C. S. Churchill, Roanoke, Va.

Northern Pacific Railway 2 5,242

W. L. Darling, St. Paul, Minn.

J. M. Dixon, St. Paul, Minn.
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Name of Road and Membership. Members. Mileage

Ocos Railway i 30

Carlos List, Ocos, Guatemala.

Pennsylvania Lines West of Pittsburg 8 2,672

Thos. Rodd, Pittsburg, TL
R. Trimble, Pittsburg, Pa.

W. C. Gushing, Pittsburg, Pa.

R. C. Barnard, Cambridge, Ohio.

Paul Jones, Louisville, Ky.

Nettelton Neff, Chicago, 111.

A. H. Sanford, Allegheny, Pa.

E. G. Ericson, Pittsburg, Pa.

Pennsylvania Railroad 4 5.064

J. T. Richards, Philadelphia, Pa.

R. Bell, Buffalo, N. Y.

Geo. Houliston, Buffalo, N. Y.

W. S. Thompson, Oil City, Pa.

Peoria & Eastern Railway 3 34i

J. A. Barnard, Indianapolis, Ind.

C. A. Paquette, Indianapolis, Ind.

M. A. Neville, Indianapolis, Ind.

Pere Marquette Railroad 4 i.QOi

Job Tuthill, Detroit, Mich.

John Doyle, Detroit, Mich.

G. H. Bristol, Grand Rapids, Mich.

F. H. Alfred, Saginaw, Mich.

Philadelphia & Reading Railway 5 i,455

Wm. Hunter, Philadelphia, Pk.

W. A. Garrett, Reading, Pa.

F. S. Stevens, Reading, Pa.

J. E. Turk, Reading, Pa.

Edward Shelah, Reading, Pa.

Pittsburg & Lake Erie Railroad 4 180

J. A. Atwood, Pittsburg, Pa.

A. R. Raymer, Pittsburg, Pa.

E. F. Wendt, Pittsburg, Pa.

E. W. Boots, McKeesport, Pa.

Pittsburg &: Western Railway i 349

Paul Didier, Allegheny, Pa.

Pittsburg, Connellsville & Wheeling Railway i 100

J. T. Wilson, Wheeling, W. Va.
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Name of Hojul ami .Mcmliersliii). MomUei's. Mileaa;e.

Quebec Southern Railway i

F. D. Anthony, Sorel, Quebec.

Richmond, Fredericksburg & Potomac Railway i

E. r. D. Myers, Richmond, Va.

Rio Grande. Sierra Madre & Pacific Railway. i

J. P. Ramsey, El Paso, Texas.

St. Louis, Kansas City & Colorado i

G. L. Sands, St Louis, Mo.

St. Louis & San Francisco Railway 4

A. J. Davidson, St. Louis, Mo.

R. R. Hammond, Springfield, Mo.

J. V. Hanna, Springfield, Mo.

J. G. Taylor, Peirce City, Mo.

San Pedro, Los Angeles & Salt Lake Railroad 3

H. Hawgood, Los Angeles, Cal.

E. M. Jessup, Los Angeles, Cal.

H. M. McCartney, Salt Lake City, Utah.

Santa Fe, Prescott & Phoenix Railway 2

J. K. Emmert, Prescott, Ariz.

W. A. Drake, Prescott, Ariz.

San Francisco & San Joaquin Valley Railroad

A. D. Schindler, Stockton, Cal.

Sanyo Railroad

Junnosuke Yamaguchi, Kobe. Japan.

Seaboard Air Line

W. W. Gwathmey, Jr., Portsmouth, V'a.

South Haven & Eastern Railroad

G. E. Drew, Three Oaks, Mich.

Southern Indiana Railway

F. \V. Ranno, Terra Haute, Ind.

Southern Pacific Company ^ 19

J. Kruttschnitt, San Francisco, Cal.

W. G. VanVleck, Houston, Texas.

R. Koehler, Portland, Ore.

Wm. Hood, San Francisco, Cal.

J. H. Wallace, San Francisco, Cal.

E. B. Gushing, Houston, Texas.

88

H9

160

81

3,332

52

224

373

258

2,591

37

148

7.964
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Name of Road and Membership.

Southern Pacific Company—Continued.

J. A. Naugle, Guaymas, Mexico.

J. D. Isaacs, San Francisco, Cal.

Geo. Montague, Guaymas, Mexico.

T. Fitzgerald, Ogden, Utah.

W. A. Grondahl, Portland, Ore.

W. S. Palmer, Saci"amento, Cal.

J. B. Robinson, Sacramento, Cal.

E. L. Swaine, Los Angeles, Cal.

C. C. Sroufe, Tucson, Ariz.

R. S. Culverwell, San Francisco, Cal.

I. A. Cottingham, El Paso, Texas.

C. C. Mallard, Algiers, La.

G. A. Mountcastle, Deming, N. M.

Southern Railway

C. H. Ackert, Washington, D. C.

W. B. Peddle, Washington. D. C.

D. W. Lum, Washington, D. C.

R. Southgate, Salisbury, N. C.

C. H. Hudson, Knoxville, Tenn.

H. Baker. Charlotte, N. C.

O. D. Killebrew, Columbia, S. C.

Tennessee Central Railway

F. M. Bisbee, Nashville, Tenn.

Terre Haute & Logansport Railroad. .

F. T. Hatch, Logansport, Ind.

Members. Mileage.

7 6,740

Toledo Terminal Railway

T. F. Whittelsey, Toledo, Ohio.

Toledo, St. Louis & Western Railway.

J. L. Frazier, Frankfort, Ind.

'IVans-Alaskan Railway

J. J. Frey, Seattle, Wash.

Union Railway

E. C. Brown, Port Perry, Pa.

Union Pacific Railroad

E. Dickinson, Omaha, Neb.

J. B. Berry, Omaha, Neb.

H. C. Ferris, Omaha, Neb.

71

183

30

450

57

3,029
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Name of Uoad and Mcmborship. Members. JIiloaa;e.

Union Stock Yards & Railroad Company 2

Wm. J. C. Kenyon, South Omaha, Neb.

W. S. King, South Omaha, Neb.

Vancouver, Victoria & Eastern Railway i

W. I. Bassett, Grand Forks, B. C.

Vera Cruz & Pacific Railroad i

E. Barrington, Tierra Blanca, Mexico.

Wabash Railroad 3

E. K. Woodward, uclroit, Mich.

A. G. Trippeer, Peru, Ind.

J. K. Howard, Decatur, 111.

Wellington &: Manawatu Railway

James Marchbanks, Wellington, New Zealand.

West Jersey & Seashore Railway.

.

J. H. Nichol, Camden, N. J.

Western Railways of Australia

Thos. Watson, Geraldton, W, Australia.

Wheeling & Lake Erie Railroad.

.

J. E. Taussig, Canton, Ohio.

Wisconsin & Michigan Railroad

B. C. Gowen, Peshtigo, Wis.

Wisconsin Central Lines 3

R. B. Tweedy, Milwaukee, Wis.

C. N. Kalk, Milwaukee, Wis.

A. H. Langdon, Abbcttsford, Wis.

50

360

89

2.367

330

1-355

462

72

881

Yazoo & ^lississippi Valley Railroad 3 1.047

A. J. Greif, Vicksburg, Miss.

W. W. Hayden, Memphis, Tenn.

L. W Baldwin, Memphis, Tenn.

Miscellaneous 54

Total . .

.

'. 425 176.717



STANDING COMMITTEES AND OUTLINE OF WORK
FOR THE YEAR 1902-3.

COMMITTEE ON ROADWAY.

1. Definitions of terms.

2. Specifications, adaptable to various methods of work on new

lines and revision of old lines—fro include uniform classification of ma-

terials.

W. McNab, Assistant Engineer, Grand Trunk Railway System, Montreal,

Canada, Chairman;

C. Dougherty, Superintendent, Illinois Central Railroad, Clinton, 111.,

p^ice-CItairnianj

C. Frank Allen. Prof, of Railway Engineering, Mass. Institute of Tech-

nology, Boston, Mass.

;

Hadley Baldwin, Engineer Maintenance-of-Way, C. C. C. & St. L. Rail-

way, Indianapolis, Ind.

;

A. C. Dennis, Divisional Engineer, Con. Dept., Canadian Pacific Railway,

Montreal, Canada;

W. D. Pence, Prof, of Civil Engineering, Purdue University, Lafayette,

Ind.

;

H. C. Phillips, Assistant Superintendent, Santa Fe Railway, Fort Madi-

son, la.

;

H. J. Slifer, Superintendent, Chicago & Northwestern Railway, Boone,

la.;

W. F. Tye, Chief Engineer of Construction, Canadian Pacific Railway,

Montreal, Canada.
Committee.

COMMITTEE ON BALLASTING.

1. Definitions of terms.

2. Specifications for ballast.

3. What constitutes ballasted track.

E. HoLBROOK, Chief Engineer, Kansas City Southern Railway, Kansas

City, Mo., Chairiuaii;

F. A. MoLiTOR, Chief Engineer, Choctaw, Oklahoma & Gulf Railroad,

Little Rock, Ark.. Vice-Cliairman;

S. B. Fisher, Chief Engineer, ;M. K. & T. Railway. St. Louis, Mo.

:

J. V. Hanna, Asst. Chief Engineer, St. L. & S. F. Railroad, Springfield,

Mo.;

C. A. Paquette, Superintendent, Peoria & Eastern Railway, Indianapolis,

Ind.

;
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M. P. Paret, Chief Engineer, K. C, M. & O. Railway, Kansas City, Mo.;

W. B. Storey, Jr., Chief Engineer, Santa Fe Railway, Topeka, Kan.

;

G. M. Walker, Jr., Asst. Engineer & Roadmaster, Kansas City Belt

Railway. Kansas City, Mo.

;

H. U. Wallace, Superintendent, Illinois Central Railroad, Freeport, 111.,

Committee.

COMMITTEE ON TIES.

1. Definitions of terms.

2. Specifications of untreated ties.

3. Inspection and classification of new tics.

4. Statistics.

5. Preservative processes.

E. B. CusHiXG, Engineer Maintenance-of-Way, Southern Pacific Co., All.

System, Houston, Tex., Chairman;

Robert Bell, Superintendent, Pennsylvania Railroad, Buffalo, N. Y., Vice-

Chairman;

W. Archer, Principal Asst. Engineer, B. & O. S. W. R. R., Cincinnati, O.

;

J. B. Berry, Chief Engineer, Union Pacific Railroad, Omaha, Neb.

;

O. Chanute, Consulting Engineer, Chicago, 111.;

W. W. Curtis, Consulting Engineer, Chicago, 111.

;

R. R. Hammond, Supt. of Maintenance, St. L. & S. F. R. R., Spring-

field, Mo.;
E. E. Hart, Engineer, N. Y. C. & St. L. R. R., Cleveland. O.

;

W. W. Hayden, Assistant Engineer, Y. & M. V. R. R., Memphis. Tenn.;

C. C. M.\llard, Division Engineer, Southern Pacific Company, Algiers,

La.;

J. C. Nelson, Roadmaster, Alabama Great Southern Railroad, Birming-

ham, Ala.

;

S. M. Rowe, Consulting Engineer, Chicago, 111.,

Committee.

COMMITTEE ON RAIL.

1. Definitions of terms.

2. General specifications.

R. Trimble, Principal Assistant Engineer, Pennsylvania Lines West of

Pittsburg, Pittsburg. Pa., Chairman;

W.M. R. Web.ster, Consulting and In.specting Engineer, Philadelphia, Pa.,

Vice-Chairman;

F. E. Abbott, Inspecting Engineer, Illinois Steel Company, Chicago, tW.
;

L. F. G. Bou-SCAREN, Consulting Engineer. Chief Engineer, Water Works
Commission, Cincinnati, O.

;

RoBT. W. Hunt, Consulting Engineer, Chicago, 111.

;

S. M. Felton, President, Chicago & Alton Railway, Chicago, 111. ;

W. T. Manning, Consulting Engineer, Baltimore & Ohio Railroad, Balti-

timore, Md.

;
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R. MoNTFORTj Chief Engineer, Louisville & Nashville Railroad, Louis-

ville, Ky.

;

J. T. Richards, Engineer Maintenance-of-Way, Pennsylvania Railroad,

Philadelphia, Pa.

;

C. E. WiCKHAM, General Roadmaster, C. R. I. & P. Railway. Chicago, 111.

;

G. B. WooDwoRTH, Rail Inspector, C. M. & St. P. Ry., Chicago, 111.,

Committee.

COMMITTEE ON TRACK.

1. Definitions of terms.

2. Maintenance of Line, Maintenance of Surface and Maintenance

of Gauge.

W. B. Poland, Division Engineer, Baltimore & Ohio Railroad, Pittsburg,

Pa., Chairmanj

W. M. Camp, Editor, Railv^'ay and Engineering Revievir, Chicago, 111.,

Vice-Chairman;

F. R. Coates, Chief Engineer, Chicago Great Western Railway, St. Paul,

Minn.;

John Doyle, Supt. of Tracks, Pere Marquette Railroad, Detroit, Mich.

;

Garrett Davis, Asst. Chief Engineer, B. C. R. &. Nor. R. R., Cedar

Rapids, la.

;

C. B. HoYT, Chief Supervisor of Tracks, N. Y. C. & St. L. Railroad,

Bellevue, O.

;

H. C. Landon, Engineer Maintenance-of-Way, Buffalo & Susquehanna

R. R., Galet-on, Pa.;

C. E. Lindsay, Division Engineer, N. Y. C. & H. R. R. R., Jersev Shore,

Pa.;

G. A. Mountain, Chief Engineer, Canada Atlantic Railway, Ottawa,

Canada;

D. MacPhekson, Division Engineer, Canadian Pacific Railway, Montreal,

Canada

;

J. C. Sesser, Assistant Engineer, C. M. & St. P. Railway, Chicago, 111.,

Committee.

COMMITTEE ON BUILDINGS.

1. Definitions of terms.

2. Specifications.

3. Passenger Stations.

H. W. Parkhurst, Engineer B. & B., Illinois Central Railroad, Chicago,

111., Chairmanj

A. R. Raymer, Asst. Chief Engineer, Pittsburg & Lake Erie Railroad,

Pittsburg, Pa., Vice-Chairman;

H. F. Baldwin, Chief Engineer, Chicago & Alton Railway. Chicago, 111.;

B. F. Dickson, Engineer Maintenance-of-Way, Kansas City Southern Rail-

way, Kansas City, Mo.

;
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H. W. CowAX, Chief Engineer, Colorado & Southern Railway, Denver,

Coio.

;

B. C. GowEK, Chief Engineer, Wisconsin & Michigan Railroad, Peshtigo,

Wis.

;

E. C. Macy, Assistant Engineer, Chicago Great Western Railway, St.

Paul, Minn.

;

L. D. Smith, Building Supervisor, G. C. & S. F. Railway, Cleburne, Tex.,

Committee.

COMMITTEE OX WOODEN BRIDGES AND TRESTLES.

1. Definitions of terms.

2. Specifications.

3. Trestles.

D. W. LuM, Engineer B. & B., . Southern Railway, Washington, D. C,
CliaiDiian;

C. F. LowETH, Eng. & Supt. B. & B., C. M. & St. P. Railway, Chicago,

ricc-Cliainnan;

I. O. \\'alker, Asst. Engineer, N. C. & St. L. Railway, Paducah, Ky.

;

D. B. Dunn, Chief Engineer. M. D. & S. R. R.. Macon, Ga.

;

F. P. Gl'TELIUS, Inspecting Engineer, Canadian Pacific Railway, Montreal,

Canada

;

A. F. Robinson, Bridge Engineer, Santa Fe Railway System, Topeka,

Kan.;

Job Tvthill, Bridge Engineer. Pere Marquette Railroad, Detroit, Mich.

;

O. J. Travis, Supt. Bridges, Illinois Central Railroad, Chicago, 111.,

Committee.

COMMITTEE ON MASONRY.

1. Definitions of terms.

2. Specifications.

3. Concrete Masonry and Cements.

H. G. Keluev, Chief Engineer, Minneapolis & St. Louis Railway, Minne-

apolis, Minn., Chairman;

W. L. Breckinridge, Chief Engineer, Chicago, Burlington & Quincy Rail-

road, Chicago, 111., Vice-Chairman;

E. C. Brown, Engineer Maintenance-of-Way, Union Railroad, Port Perry,

Pa.;

John Dean, Consulting Engineer, St. Louis, Mo.;

C. F. W. Felt, Chief Engineer, G. C. & S. F. Railway, Galveston, Tex.;

W. E. HovT, Consulting Engineer, Rochester, N. Y.

;

C. Lewis, Civil Engineer, New York, N. Y.

;

G. F. Swain, Prof, of Civil Engineering, Mass. Inst, of Technology,

Boston, Mass.

;

M. W. Cooley, Consulting Engineer, Boston, Mass.,
Committee.

31
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COMMITTEE ON SIGNS, FENCES. CROSSINGS AND CATTLE-
GUARDS.

1. Definitions of terms.

2. Specifications.

3. Fences and Cattle-guards.

A. S. Baldwin^ Principal Assistant Engineer. Illinois Central Railroad,

Chicago, 111.. Chairman

;

E. G. Ericson, Assistant Engineer, Pennsylvania Lines, Pittsburg, Pa.,

Vice-Chairmun;

F. H. Alfred, Assistant Engineer, Pere Marquette Railroad, Saginaw,

Mich.

;

J. B. Flanders, Gen. Supt., Cincinnati Northern Railroad, Toledo, O.

;

T. L. H.\NLEY, Assistant Engineer, Grand Trunk Railway, Charlotte,

Mich.

;

F. C. StimsoNj Roadmaster, Chicago & Northwestern Railway, Sterling,

111.;

C. H. EwiNG, Chief Engineer, Central New England Railroad, Hartford,

Conn.,
Committee.

COMMITTEE ON SIGNALING AND INTERLOCKING.

1. Definitions of terms.

2. Specifications.

3. Train-order Signals, Interlocking Signals, Block Signals.

J. C. Mock, Signal Engineer, Michigan Central Railroad, Detroit, Mich.,

Cliairmanj

W. C. CuSHiNG, Superintendent, Pennsylvania Lines West. Pittsburg. Pa.,

J'ice-Chairniauj

C. L. Addison, Supt. Trans., Long Island Railroad, Long Island City,

•N. Y.;

A. S. Markley, Supt. B. & B., Chicago & Eastern Illinois Railroad. Dan-
ville, 111.;

T. S. Stevens, Signal Engineer, Santa Fe Railway System, Topeka, Kan.

;

H. M. Steele, Chief Engineer, Central of Georgia Railway, Savannah, Ga.

;

A. H. RuDD, Signal Engineer, Del., Lack. & Western Railroad, Hoboken,

N. J.;

C. S. Millard, Assistant Engineer, Illinois Central Railroad. Chicago, 111.,

Committee.

COMMITTEE ON RECORDS, REPORTS AND ACCOUNTS.

1. Definitions of terms.

2. Specifications.

3. Bridge Department Forms, to include Labor and Material Re-
ports, Inspection Reports and Office Records.

Edwin F. Wendt, Assistant Engineer, Pittsburg & Lake Erie Railroad,

Pittsburg, Pa., Chairman;
George Houliston, Assistant Engineer, Pennsylvania Railroad, Buffalo,

N. Y., Vice -Chairman;
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E. K. Woodward, Engineer Mainienance-of-Way, Waliasli Railroad, De-
troit, ]\lich.

;

F. L. Nicholson, Engineer Maintenancc-of-Way, Norfolk & Southern

Railroad, Norfolk. Va.

;

<j. H. Webster, General Tie Agent, Canadian Pacific Railway, Montreal,

Canada

;

L. F. GooDALE, Chief Engineer, Burlington's Missouri Lines, St. Louis.

Mo.

:

J. E. TruK, Superintendent, Philadelphia & Reading Railway, Reading,

Pa.,

Coiniiiittcc.

COMMITTEE ON UNIFORM RULES. ORGANIZATION, TITLES,
ETC.

1. Definitions of terms.

2. List of subjects which will form a basis of a uniform code of rules

for the Maintenance-of-Way Department.

J. A. Barnard, General Manager, Peoria & Eastern Railway. Indianapolis,

Ind., Cliainiiitiij

J. H. Abbott, Division Engineer, Baltimore & Ohio Railroad, Cleveland.

O., Vicc-Chainiian;

D. D. Carothers, Superintendent, Baltimore & Ohio Railroad. Chicago,

111.;

R. H. Aishton, Assistant General Manager, Chicago & Northwestern
Railway, Chicago, 111.

;

C. S. Clarke, General Manager, Mobile & Ohio Railroad, St. Louis, Mo.

;

Theo. D. Kline. Gen. Supt.. Cen. of Georgia Railway. Savannah, Ga.

;

W. J. Harahan, Chief Engineer, Illinois Central Railroad, Chicago, III;

W. A. Garrett, General Superintendent, Philadelphia & Reading Rail-

way, Reading, Pa.

;

E. Dickinson, General ^Manager, Union Pacific Railroad, Omaha, Neb.

;

James Oborne, Gen. Superintendent, Canadian Pacific Railway, St.

Johns, N. B.,

Coiiniiittce.

COMMITTEE ON WATER SERVICE.

1. Definitions of terms.

2. Character of water, giving analyses of good and bad water for

boilers ; also of compounds to counteract impurities.

3. Methods of purification.

O. D. Richards, Chief Engineer, Ann Arbor Railroad, Toledo. O.,

Cliain>iati;

J. L. Frazier, General Superintendent, T. St. L. & W. R. R.. Frankfort,

Ind.. Vice-Chairman;

C. A. W1L.S0N, Chief Engineer, C. H. & D. Railway. Cincinnati, O.

;

W. B. Hanlon, Chief Engineer, C. L. & W. Railway, Cleveland, O.

;

W. H. Davisson, Asst. Chief Engineer, C. R. I. & P. Railway. Chicago,

111., Ci>iiuiiittec.
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COMMITTEE ON YARDS AND TERMINALS.

1. Definitions of terms.

2. Freight Terminals.

C. S. Sims, General Superintendent, Baltimore & Ohio Railroad, New
York, N. Y., Chairman;

W. G. Besler, General Manager, Central Railroad of New Jersey, New
York, N. Y., Vice-Cliainnan;

M. S. Blaiklock, Superintendent, Grand Trunk Railway, }kIontreal,

Canada

;

J. B. Cox, Chief Engineer, Chicago Junction Railway, Chicago, 111.;

G. F. MoKSE, Assistant Engineer, Lehigh Valley Railroad, Buffalo, N. Y.

;

F. S. Stevens, Superintendent, Philadelphia & Reading Railway, Reading,

Pa.;

J. A. Atwood, Chief Engineer, Pittsburg & Lake Erie Railroad, Pittsburg,

Pa.;

E. P. Dawley, Division Engineer, N. Y. N. H. & H. R. R., Boston, Mass.

;

Nettelton Neff, Engineer Maintenance-of-Way, Pennsylvania Lines West,

Chicago, 111.
;

E. E. R. Tratman, Resident Editor, Engineering News, Chicago, 111.

;

A. W. SwANiTZ, Consulting Engineer, Chicago, 111.,

Coiuniittcc.

COMMITTEE ON IRON AND STEEL STRUCTURES.

1. Definitions of terms.

2. Specifications for material and w'orkmanship.

J. P. Snow, Bridge Engineer, Boston & ]\Iaine Railroad, Boston, ]\Iass.,

Chairman;
B. Douglas, Bridge Engineer, Michigan Central Railroad, Detroit, Mich.,

Vice-Chairman:

John Brunner, Asst. Gen. Supt., Illinois Steel Co., Chicago, 111.;

T. L. CoNDRON, Consulting Engineer, Chicago, 111.

;

C. L. Crandall, Prof, of R. R. Eng., Cornell LIniversity. Ithaca, N. Y.

;

J. E. Greiner, Engineer B. & B., Baltimore & Ohio Railroad, Baltimore,

Md.;
Wm. M. Hughes, Consulting Bridge Engineer, Chicago, 111.

;

Wm. Michel, Engineer Maintenance-of-Way, Hocking Valley R. R., Co-

lumbus, O.

;

C. C. Schneider, Vice-Prest.. Am. Bridge Co., New York, N. Y.

;

J. R. Worcester, Consulting Engineer, Boston, Mass.,
Commiltcc.

COMMITTEES OF THE BOARD OF DIRECTION.

On Finance. On Publications. On Library.

F. H. McGuigan, a. Torrev, Chairman. Thos. Rodo. Chairman.
Chairman. A. W. Sullivan. A. W. Johnston.

T. F. Whittelsey. Hintfr McDonald. Hunter McDonald.
W. S. Dawley. L. C. Fritch.



CONSTITUTION.

ARTICLE I.

Name, Location, Object and Means^

Section i. Name: The name of this Association shall be The Ameri-

can Railway Engineering and Maintenance-of-Way Association.

Section 2. Location : The offices of the Association shall be located

in Chicago, Illinois.

Section 3. Object: The object of this Association shall be the ad-

vancement of knowledge pertaining to the scientific and economical loca-

tion, construction, operation and maintenance of railroads.

Section 4. Means : The means to be employed for this purpose shall

be as follows

:

(a) Meetings for the reading and discussion of papers and for social

intercourse.

(b) The investigation of matters pertaining to the objects of this

Association through Standing and Special Committees.

(c) The publication of papers, reports and discussions.

{d) The maintenance of a library.

ARTICLE II.

Membership.

Section i. The Membership of this Association shall be divided into

two classes, viz., Active and Honorary.

Section 2. Any Civil, Mechanical or Electrical Engineer, who has

had five years' experience in the location, construction or maintenance of

railroads; and any railroad official who is responsible for or has supervision

of maintenanec-of-way matters (embracing all grades of officials, from

General Managers to Engineers of Maintenance-of-Way in charge of Di-

visions, inclusive), or railroad men bearing other titles but performing

similar duties, shall be eligible for Active Membership.

Section 3. An Honorary Member shall be a person of acknowledged

eminence in Railway Engineering or management, 'ihe number of Hon-
orary Members shall be limited to ten. Honorary Meml>crs shall have all

the rights of Active Members, except those of voting and holding office.

Section 4. Persons who are exclusively engaged in the sale or pro-

motion of railroad patents or appliances shall not be eligible for mcmljer-

ship in this Association.

485
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ARTICLE III.

Admissions and Expulsions.

Section i. The Charter Membership shall consist of all persons who

are eligible for Membership under the provisions of Article II, and who

may make applicaton to the Secretary of the Preliminary Organization and

receive a majority of the votes of the Organization Committee (composed

of the Chairman and Secretary of the Preliminary Organization and the

five persons constituting the Committee to prepare a Constitution and By-

Laws), and pay the entrance fee, hereinafter provided for, within thirty

days from the date of the adoption of this Constitution.

Section 2. After the expiration of said thirty days persons desiring

Membership shall make application on the form prescribed by the Board

of Direction, referring to five Members. The Board of Direction, through

its Secretary or a Committee on Applications, shall make such investiga-

tions of the candidate's fitness as may be deemed necessary. The Secretary

of the Association will furnish copies of the information obtained, together

with a copy of the application, to each member of the Board of Direction.

At any time, thirty days after the filing of the application, the admission

of the applicant shall be voted on by letter ballot by each Member of

the Board of Direction. Affirmative votes by two-thirds of the Board of

Direction shall elect the candidates.

Section 3. All elected candidates shall be duly notiSed, and shall

subscribe to the Constitution and By-Laws, on forms prescribed by the

Board of Direction, and transmit to the Secretary the entrance fee herein-

after prescribed. If this provision be not complied with within six months

the election shall be considered null and void.

Section 4. Honorary Members shall be proposed by at least ten

Active Members to the Secretary. Each Member*of the Board of Direction

shall be furnished with a copy of the proposal, and after thirty days votes

by ballot shall be taken by the Board of Direction thereon. If a candidate

shall receive the unanimous vote of said Board he shall be declared elected

an Honorary Member.

Section 5. Expulsions : On written charges preferred by ten or

more Members, addressed to the Secretary of the Association, the Member
complained of shall be served with a copy of said charges, and shall be

called upon to show cause to the Board of Direction why he should not

be expelled from the Association. Thirty days after said Member has

been properly notified of the charges preferred against him, a vote shall

be taken on his expulsion, and he may be expelled upon a two-thirds vote

of the Board of Direction.

Section 6. Resignations : It shall be the duty of the Board of Direc-

tion to accept the resignation, tendered in writing, of any Member whose

dues are fully paid up.
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A R 11 CLE IV.

Dues.

Section i. An initiation fee of $io.co shall be payable to the Sec-'

retary with each application for Membership; this sum is to be returned'

to the applicant, however, who is not elected.

Section 2. The annual dues of this Association shall be $10.00, pay-

able annually, during the first three months of each calendar year for the

current year.

Section 3. .\ny person whose dues remain three monlhs in arrears

shall be notified of same by the Secretary. Should the dues in arrears

not be paid prior to July ist of each year, the delinquent Member shall

lose his right to vote, but shall continue to receive the publications of the

Association. Should his dues become nine months in arrears he shall be

notified on the form prescribed by the Board of Direction ; and if said

dues are not paid by the first of the following year, he shall forfeit his

connection with the Association without furtljer action.

Section 4. The Board of Direction may, however, extend the time

of payment of dues and for the application of these penalties. The Board

of Direction may also, for sufficient cause, excuse from payment the annual

dues of any Member who, from ill-health, advanced age or other good
reason, is unable to pay his dues.

ARTICLE V.

Officers.

Section i. The oflficers of this Association shall consist of a President,.

two Vice-Presidents, six Directors, a Secretary and a Treasurer, who shall

constitute the Board of Direction, in which the government of the Associa-

tion shall be vested, and who shall act as Trustees and have the custody of

all property belonging to the Association.

Section 2. The term of office of the President, Secretary and Treas-

urer shall be one year; of the Vice-Presidents two years, and of the Di-

rectors three years ; with the exception, however, that at the first election

of officers after the adoption of this Constitution one Vice-President and
two Directors shall be elected to serve one year; one Vice-President and
two Directors for two years, and two Directors for three years; provided

also, that after the first annual election one Vice-President and two Di-

rectors shall be elected each year in addition to the President, Secretary

and Treasurer.

Section 3. The first election of officers under this Constitution shall

be held by the Preliminary Organization of Charter Members immediately

after the adoption of this Constitution, and the officers so elected shall at

once assume office. The term of each officer shall begin at the close of

each election and shall continue until his successor shall be elected at the

•expiration of his term as above set forth.
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Section 4. Any vacancy in the office of President shall be filled by

the senior Vice-President. A vacancy in the office of Vice-President

shall be filled by election from among the Directors. In case of the dis-

ability or neglect in the performance of his duty of any officer of this

Association, the Board of Direction shall have power to declare the office

vacant. Vacancies in any office for the unexpired term shall be filled

by the Board of Direction, except vacancy in office of President, as pro-

vided above.

Section 5. At least thirty days before each annual meeting, the

Board of Direction, who shall act as a Nominating Committee, shall

nominate to the Association a list of officers for the next ensuing year.

At any time prior to the thirty days before the annual meeting any ten

Members of the Association shall have the right to nominate officers for

the ensuing year. Thirty days prior to each annual meeting the Secretary

shall issue ballots to each Member of record in good standing, with a

list of the several candidates to be voted upon, whose names shall be placed

in alphabetical order if more than one person is nominated for any position.

Ballots shall be placed in a sealed envelope, with the name of the Member
voting indorsed thereon, and deposited with the Secretary at any time

previous to the annual meeting. At the annual meeting three tellers shall

be appointed, who shall open and count the ballots and report the result

thereof. The majority of votes cast for any nominee shall determine his

election.

ARTICLE VI.

Management.

Section i. The President shall have a general supervision of the

affairs of the Association. He shall preside at all meetings of the Associ-

ation and at all meetings of the Board of Direction, and shall be ex-officio

Member of all Committees.

The V^ice-Presidents in order of seniority shall preside at meetings

in the absence of the President, and discharge his duties in case of a

vacancy in his office.

Section 2. The Board of Direction shall manage the affairs of the

Association and shall have full power to control and regulate all matters

not otherwise provided for in the Constitution.

Section 3. The Treasurer shall receive all moneys and deposit same

in the name of the Association, and shall receipt to the Secretary therefor.

He shall invest all funds not needed for current disbursements as shall be

ordered by the Board of Direction. He shall pay all bills, when properly

certified and audited by the Board of Direction, and make such reports as

may be called for by the Board of Direction.

Section 4. The Secretary shall be, under the direction of the Presi-

dent and Board of Direction, the Executive Officer of the Association. He
shall attend all meetings of the Association and of the Board of Direction

;

prepare the business therefor, and duly record the proceedings thereof.

He shall see that all moneys due the Association are carefully collected
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and without loss transferred to the custody of the Treasurer. He shall

personally certify to the accuracy of all bills or vouchers on which money
is to be paid. He is to conduct the correspondence of the Association

and keep a proper record thereof, and perform such other duties as may
be assigned to him from time to time by the Board of Direction.

ARTICLE VII.

Committees.

Section i. The Board of Direction shall meet within ten days after

each annual meeting, and shall appoint from among its Members a Finance

Committee of three, a Librarj- Committee of three and a Committee on

Publications of three. These Committees shall report to the Board of

Direction and perform their duties under its supervision.

Section 2. The Finance Committee shall have the immediate super-

vision of the accounts and financial affairs of the Association ; shall approve

all bills before payment, and shall make recomtnendations to the Board
of Direction as to the investment of moneys and as to other financial mat-

ters.

Section 3. The Library Committee shall have general supervision of

the Library of the Association and property therein.

Section 4. The Committee on Publications shall have general super-

vision of the publications of the Association.

Section 5. The Board of Direction may appoint such Standing Com-
mittees as it may deem best, to investigate, consider and report upon

methods or appliances pertaining to the general question of railroad loca-

tion, construction or maintenance.

Section 6. Special Committees to examine into and report upon any

subject connected with the purposes of this Association may be appointed

in the following manner:
A resolution to appoint such Committee, setting forth its objects and

the number of its Members, may be presented by letter at any time to the

Secretary of the Association, if signed by ten Active Members, and shall

be referred by him to the Board of Direction, which, if it sees fit, may
appoint such Committee. If the Board of Direction should not deem it

expedient to appoint such a Committee, the Members requesting the ap-

pointment of such Committee shall be notified, and the matter will then

be referred to the Association at its next annual meeting and decided upon

by ballot. If two-thirds of the Members present vote in favor of such

Committee it shall be appointed by the President.

ARTICLE VIII.

Meetings.

Section i. The annual meeting shall be held each year at such place

and at such time as may be selected by the Board of Direction. Twenty-

five Active Members shall constitute a quorum. Other meetings of the
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Association may be held at such times and at such places as the Board"

of Direction may select. The Secretary shall notify all Members of the

time and place of all meetings of the Association at least thirty days in

advance thereof.

Section 2. The Board of Direction shall meet at such times and at

such places as a majority of the Board may determine. Five Members
of the Board of Direction shall constitute a quorum.

Section 3. The order of business at meetings of the Association shall

be as follows

:

Reading of Minutes of last meeting.

Address of the President.

Admission of new Members.

Reports of the Secretary and Treasurer.

Reports of Standing Committees.

Reports of Special Committees.

Unfinished business.

New business.

Reading of papers and discussion thereof.

Election of Officers.

Adjournment.

This order of business, however, may be varied from, on a majority

vote of Members present at any meeting.

Section 4. Discussions shall be limited to Members and to those

invited to speak by the Presiding Officer.

ARTICLE IX.

Amendments.

Section i. Proposed amendments to this XTonstitution must be made
in writing and signed by not less than ten Active Members, and shall be

acted upon in the following manner

:

The amendments shall be presented to the Secretary, who shall send

a copy of same to each Member of the Board of Direction as soon as

received. If at the next meeting of the Board of Direction a majority

of the Board are in favor of considering the proposed amendment, the

matter shall then be submitted by letter to each Active Member of the

Association for voting by ballot, and the result announced by the Secretary

at the next annual meeting of the Association. In case two-thirds of the

votes received are affirmative, the amendment shall be declared adopted.

Amendments so adopted shall take effect thirty days thereafter.
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INDEX.

Abbott, F. E., remarks of, 213, 214, 215, 219.

Abbott, J. H., remarks of, 39, 41, 44, 45, 50, 51, 52, 76, 80, 86, 87, 179,

180, 182, 283, 285, 333, 334, 335, 347, 409, 4i3, 421.

Accounts, 404, 405; classification of construction expenses, 404; classifica-

tion of operating expenses, 404, 405.

Address, President's annual, 10-12; of Dr. Hermann Von Schrenk, 1 17-120.

Agreements, typical forms of, for sidetracks to industries, 398-403.

Allen, C. Frank, remarks of, 43, 70, 71, 74, 84, 85, 86, 89, 90, 114, 180,

181, 184, 343, 344.

Amendment to Constitution, 351.

Appendix to report on Yards and Terminals, 269-279 ; to report on Ma-
sonry, 311-332.

Appleton, Thos., discussion on coaling stations, 192-199.

Arrangements Committee, vote of thanks to, 425.

Atwood, J. A., remarks of, 36, 40, 41, 48, 73, 144, 146, 286, 337, 342, 343,

^44, 351, 352, 355, 426.

B

Baldwin, Hadley, remarks cf, 36, 46.

Baldwin, H. F., remarks of, 50, 51, 72, 182, 183.

Ballast, definition of, 128.

Ballast, unloaders, 31, 48, 49, 50, 51, 52, 53.

Ballasting, report on, 128-132; discussion, 132-148; material, 128-130; bal-

lasting, 130; depth of ballast, 130; ballast cross-section for different

kinds of ballast, 131, 132.

Bloom, J. G., remarks of, no.

Board of Direction, 428-432 ; committees of, 484.

Boston, Mass., freight terminals at, 269.

Breckinridge, W. L., remarks of, 52, 135, 188, 412, 416.

Bridge records, 361, 362.

Bridges, wooden, report on, 288-294; discussion, 291-299.

Bridges, wooden, type of, 289-291.

Bridge-work, general practice of placing under contract, 221-228; recom-

mendation in regard to, 227, 228; discussion, 252, 253.

Buffalo, X. Y., freight terminals at, 269, 270.
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Buildings, report on, 149-178; discussion, 179-199; coaling stations,

149-163; principal factors to be considered in establishing. 149, 150,

160, 162; coaling device, 151; standard low coal chute, 152; coal stor-

age and chute, 153, 154, 159; coal elevator, 155, 156; double coal chute,

158; coaling stations, 158, 161; conclusions, 162; railroad water tanks,

163-178.

Burnettized ties on Southern Pacitic lines, statistics of, 104, 105.

Cables, length of unloading, 31.

Camp, W. M., remarks of, 53, 54, no, 135, 136, 141, 142, 143, 148, 280,

281, 282, 352, 410, 411, 412, 414, 419, 420, 421.

Card index system, 369-375.

Carothers, D. D., remarks of, 80, 84, 185, 412, 424.

Chanute, O., discussion on tie preservation, 116, 117.

Chicago, 111., freight terminals at, 271; measurements of wagons at, 274;

driveways and teamways at, 275 ; freight houses and team tracks at,

278.

Churchill, C. S., remarks of, 46, 47, 81, 82, 83, 84, 88, 90, 108, 109, no,

136, 137, 140, 183, 185, 213, 214, 242, 253.

Cincinnati, Ohio, freight terminals at, 271.

Cluster (or general yard), 258, 259; types of (inset), 268.

Coal, cost of handling, 160.

Coaling stations, 149-163; discussion, 179-199.

Committees, special, motion to appoint, 423-425. ^

Committees, of the Board of Direction, 484 ; standing, 478-484.

Committee work, discussion, 351-360.

Conclusions, Roadway Committee. 34 ; Track Committee, 66 ; Buildings

Committee, 162; Rail Committee, 206; Iron and Steel Structures Com-
mittee, 227, 228; Yards and Terminals Committee. 267, 268; INIasonry

Committee, 310; Records, Reports and Accounts Committee, 406, 407.

Concrete masonry, 303, 304; expansion and contraction, 321, 344, 345;

handling of, 32^, 324 ; age at which may be loaded, 324, 325 ; concrete

built in cold weather, 325, 326 ; uses, 326-328 ; cost of, 307-309 ; com-

pression tests of concrete cubes, 330-332.

Condron, T. L., remarks of, 127, 240, 241, 243, 244, 247, 248, 249, 250,

251, 252, 253, 254, 255. 256, 358.

Constitution, 485-490; amendment to, 351.

Construction expenses, classification of, 404; discussion, 419-421.

Correspondence filing system, 375-383.

Cross-section of roadway, 14-16; of ballast, 131, 132.

Curves, adjustment of, with consideration as to easement curves, 55;

discussion, 68-77 ; transition, types recommended, 56 ; elevation of,

56, 57; vertical, 57, 58.

Cushing, W. C, remarks of, 35. 36, 38, 41, 42, 44, 48, 49, 68. 69, 70, 72,

73, 75. 80, 81, 84, 88, 89, 92, 106, 107, 108, 109. no, in, 112, 113, 114,

115, 126, 127, 137. 139, 140, 141, 146, 184, 185, 186, 199, 211, 212, 251,

252, 253, 285, 286, 295.
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D

Dauchy. W. E.. remarks of, 133, 143, 144.

Davis, Garrett, remarks of, 339, 340, 345, 346.

Dawley, VV. S., report of, as Treasurer, 12: remarks of, 113, 124; re-

election of, as Treasurer, 422.

Deceased members, list of, 12, 463.

Dennis, A. C, remarks of, 346.

Description of stone masonry, 302, 303.

Discussion, on Roadway, 31-54; on Track, 67-92; on Ties, 105-

120; en Signaling and Interlocking, 122-131 ; on Ballasting,

132-148; on Buildings, 179-199; on Rail, 206-220; on Iron and Steel

Structures, 236-256 ; on Yards and Terminals, 280-288 ; on Wooden
Bridges and Trestles, 291-299 ; on Masonry, 332-350 : on Records,

Reports and Accounts, 407-422.

Divisionl terminal yard. 266, 267. inset. 268.

Dougherty, C, remarks of, 86, 87.

Douglas, B.. remarks of. 90, 236, 238, 242. 243. 244, 245, 246. 253.

Drift test on steel, discussion, 248-251.

Elevation of curves, 56, 57.

Embankment, width of, 15: crowning of. 15, 16; width of subgrade in

cuttings, 15; width of new embankments, 31, 32; height of, 2,2.

Expansion and contraction of concrete, 321 ; discussion. 344. 345.

Tiling cases, plans of, 367, and insets; metal, in fireproof vault^ 374.

Filing system, correspondence, 375-383; for records, reports and accounts,

366-369.

Flanders, J. B., remarks of, 284.

-Forms, for tie statistics, 102-105 ; of agreements for sidetracks to indus-

tries, 398-403 ; of bridge records. 362 ; of labor reports, 383 ; of time

books, 384-387, 390. .391 ; of material reports. 393 ; of distribution of

pay roll, 394; of distribution of labor, 395; of siding reports, 396, 397;

of bridge reports, 396.

Freight car repair yards, 259, 260; type of, inset, 268.

Freight houses, inbound, 261, 263; discussion, 281-284; outljound, 263-265;

discussion, 284-287; transfer, 265, 266; width of, 285-287.

Freight terminals, at Boston, Buffalo, Chicago, Cincinnati, New Orleans,

New York, Philadelphia, Pittsburg, St. Louis, San Francisco, 269-274.

Fritch, L. C, report of, as Secretary, 12; remarks of, 36, 351, 359. 422;

re-election of, as Secretary, 422.



496 INDEX.

Gauge, maintenance of, 59, 60; allowance in gauge of curves, 59, 60.

General practice of placing railroad bridge-work under contract, 221-228;

recommendation in regard to, 227, 228; adoption of, 253; discussion,

252, 253.

Grades and alignment, improvement of. 16-29; considerations involved in

the determination of, 17-24.

Grade reduction and curve improvement, practical work of, 29-32.

Grades, momentum, 22.

H

Hanley, T. L., remarks of, 52, 74.

Harahan, W. J., remarks of, 50, 71, 145, 186, 187, 411, 412.

Hart, E. E., remarks of, 53, 87, 133, 134, 135, 180, 181, 336, 337.

Holbrook, E., remarks of, 132, 136, 141, 143, 144, 145, 147.

Hoyt, C. B., remarks of, 87.

I

Improvement of grades and alignment, 16-29 ; considerations involved in the

determination of, 17-29; limiting grade, 18; virtual grade, 18-29;

curvature, 29; velocity heads for various speeds, 20; discussion, 36-43.

Inbound freight house, 261-263; discussion. 281-284.

Industrial district yard, 266, inset, 268.

Inspection, of track, 60, 61; track-walking. 60; special, of switches, frogs,

crossings, etc., 60, 61 ; of bridges, trestles, culverts, etc., by trackmen,

61.

Interlocking, Signaling and, report on, 121-123; discussion, 122-131.

Iron and Steel Structures, report on, 220-237 ! discussion, 236-256.

Johnson, J. B., remarks of, 215, 216, 217, 219, 337. 338, 339, 340, 341, 342,

343-

Johnston, A. W., remarks of, 38, 39, 43. 91, 92, 112; election of, as

Director, 422.

K

Kelley, H. G., remarks of, 254, 255. 333, 334, 335. 336, 338, 339. 347, 348,

417, 42s, 426.

Kittredge, George W. (President), remarks of, 9, 10, 11. 12, 13, 14, 32,

33' 34, 35, 36, 37, 39- 40. 4-'. 43. 44- 45- 46. 49. 53. 54. 67, 68. 71, 72,
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73>^ 74- 75. 76. 77' 78. 79- 80, 84, 86, 87, 88, 90, 91. 107, 108, 109, no,
III, 112. 113. 114, 115, 117, 120, 124, 125, 127, 128, 132, 133, 134, 136,

138. 139. 141, 144, 14s. 146, 147, 148, 179, 180, 182, 184, 185, 187, 199,

208, 2T3, 215, 219, 220, 240, 243, 251, 252, 253, 254, 255, 257, 280, 281,

283, 284, 285, 287, 288, 291. 295, 299, 233, 334, 335, 336, 32,7, 338, 346,

347. 351. 352, 353, 358, 359; re-election of. as President, 422; annual

address of, 10-12.

Labor reports, 383.

Lee, E. H., remarks of, 49, 50, 51, 336, 340.

Lewis, C, remarks of, 141, 144, 347, 353, 354, 355, 359-

Line, maintenance of, 55, 56; method to secure perfect, 56; discussion,

68-7S.

Lum. D. W'., remarks of, 80, 82, 83, 86, 138, 139, 146, 147, 213, 214, 241,

243. 244, 246, 248, 250, 252, 283, 286, 287, 291, 295, 336.

M
McDonald, Hunter, remarks of, 78, 88, 89, 90, 91, 107, 109, in, 113, 114,

115, 138, 139, 140, 252, 282, 283, 285, 286, 287, 288, 29s, 296, Z37, 338,

339, 344, 348, 359, 360, 408, 409, 411, 412, 413, 414, 415, 416, 417, 418,

419, 420, 421, 422, 423, 424, 425, 426; election of, as Second Vice-

President, 422.

McGuigan, F. H., remarks of, 13, 48, 49, 52, 53, n5, 134, 135, 136, 138,

14c, 144, 145, 146, 147, 180, 187, 188; re-election of, as Director, 422-

McXab, W., remarks of, 33, 34, 35, 37, 38, 42, 45, 46, 47, 208, 358, 359, 360.

MacPherson, D., remarks of, 218, 219.

Maintenance of gauge, 59, 60; proper method of spiking, 59; allowance of

gauge on curves, 59, 60; spreading of track, methods to prevent, 60.

Maintenance of line, 55, 56; adjustment of tangents, 55; adjustment of

curves, with consideration as to easement curves, 55 ; transition curves,

type recommended, 55 ; method to secure and maintain, perfect, 56.

Maintenance of surface, 56-59; elevation of curves, 56, S7 ',
vertical curves,

57, 58; proper method of tamping in different kinds of ballast, 58, 59.

Marking of ties, 100, loi.

Markley, .V. S., 283, 284, 286, 337.

Masonry, report on, 299-332; discussion, 332-350; definition of, 301; adop-

tion of, 347 ; subdivisions of, 301 ; description of stone, 302, 303 ; mortar,

caps, parapets, etc., first-class, headers, 302; backing; second-class;

backing ; third-class, 303 ; concrete, 303, 304.

Material reports, 393; discussion, 414, 415.

Members, alphabetical list of, 433-462.

Membership, report on, 12.
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Membership and mileage of roads represented in the Association, 464-477.

Miles, H. D., remarks of, 125, 126.

Mock, J. C, remarks of, 122, 124, 126, 127.

Mountain, G. A., appointment of, as teller, 359.

N

New Orleans, La., freight terminals at, 272.

New York, N. Y., freight terminals at, 272; freight houses and team

tracks at, 276, 277.

Officers, election of, 422.

Officers, past and present, 428-432.

Outline specification for cement concrete, 304, 305.

Parkhurst, H. W., remarks of, 179, 180, 181, 185, 186, 199.

Passenger coach and car cleaning yard, 260, 261, plan of, inset, 268.

Pence, W. D., remarks of, 71, 336, 342, 344, 345.

Philadelphia, Pa., freight terminals at, 272, 273.

Phillips, H. C, remarks of, 133, 138, 140, 147, 179.

Pittsburg, Pa., freight terminals at, 273.

Poland, W. B., remarks of, 44, 52, 67, 68, 69, 70, 71, 74, 75, 78, 79, 80, 81,

83, 85, 87, 13s, 136, 147, 148, 181, 214, 295, 416, 423, 424; appointment

of, as teller, 359.

Practical work of grade reduction and curve improvement, 29-32 ; dis-

cussion, 46-54; character of shovel, 30; form of shovel track, 30;

gauge of shovel track, 30; form of cars, 30, 31; unloading cables, 31;

spreaders, 31; new embankments, 31, 32; shrinkage allowance, 32;

shovel records, 32.

Preservative methods, tie, 94-101; discussion, 116, 117.

President, annual address of, 10-12; election of, 422 (see also under

Kittredge, George W).
Prout, H. G., remarks of, 35, 37, 39, 40, 356, 357-

R

Railroad concrete masonry, 311-330; composition and characteristics, 311-

317; manufacture, 317-321; expansion and contraction, 321; metal ties

and strengtheners, 321, 322 ; forms, 322, 323 ; handling, 323. 324 ; age at

which may be loaded, 324, 325; built in cold weather, 325, 32*6;. uses,

326-328 ; summary, 328-330.
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Railroad water tanks, 103-178; methods of construction in use, 163-178;

style of tanks. 163; foundations, 163, 164, 167, 176; tank frames, 164,

168, iCg, 173; tub, 165, 172; roof, 165, 166, 170, 171, 17s; frost proofing,

166, 177; fixtures, 16b, 167, 174; general dimensions, 177; hoops, 178.

Rail, report on, 200-206; discussion, 206-220; sections, 200, 201; discussion,

2o6-2c8; specifications, 201-206; discussion, 208-220; process of manu-
facture. 204; chemical properties, 204; discussion, 209-211; physical

properties, 204; heat treatment, 204; test pieces and methods of testing,

205 ; discussion, 207 ; finish, 205 ; branding, 205 ; inspection, 205 ; No. 2

rails, 206; variation in height of, 205; discussion, '200-212.

Raynier. A. R., remarks of, 37, 38, 43, 287, 340, 341.

Reaming of steel, discussion, 241-256.

Records, Reports and Accounts, report on, 360-407; discussion, 407-422;

records, 361-383; bridge records, 361; sample bridge record, 362; filing

case plans, 367 ; system for filing records, reports and accounts, 366-

369; card index system, 369-375; filing cases, metal, in fireproof vault,

374; correspondence filing system, 375-383; reports, 383-403; labor

reports, 383-389 ; time books, 384-387, 390, 391 ; instructions to track

foremen, 389-393 ; material reports, 393 ; distribution of pay roll, 394

;

distribution of labor, 395 ; siding reports, 396, 397 ; bridge reports, 396.

Repair yard, freight car, 259, 260.

Reports, of the Secretary and Treasurer, 12; on Roadway. 14-3-2; on Track,

55-67; on Ties, 92-105; on Signaling and Interlocking, 121-123; on

Ballasting, 128-132; on Buildings, 149-178; on Rail, 200-206; on Iron

and Steel Structures, 220-236; on Yards and Terminals, 257-279; on

Wooden Bridges and Trestles, 288-294; on Masonry, 299-332; on

Records, Reports and Accounts, 360-407.

Resolutions, on Roadway, 34; on Track, 66; Rail, 206; on Yards and Ter-

minals, 267, 268; on Masonry, 310; of thanks to Committee on Ar-

rangements, 425.

Richards, O. D., remarks of, 345.

Roadway, report on, 14-32; discussion, 32-54.

Roadw^ays at freight houses, minimum width of, 268, 288.

Rockwell, Samuel, remarks of, 138, 139, 140, 145.

Rogers, \V. A., on railroad concrete masonry, 311-330.

Rolled steel, specifications for, 228-235 ; discussion, 236-256.

Rose, L. S., remarks of, 71, 72. '.,

San Francisco, Cal., freight terminals at, 274.

Schaub, J. W., remarks of, 251.

Schneider, C. C, discussion on rolled steel specifications, 242, 243.

Secretary, report of, 12 ; election of, 422.

Shrinkage, allowance for, in embankments, 32; discussion, 46, 47.
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Shovels, steam, form of track for, 30 ;
gauge of track for, 30 ; form of cars,

30, 31; character of, 30; records, 32.

Sidetracks to industries, typical forms of agreements for, 398-403.

Signaling and Interlocking, report on, 121-123; discussion, 122-131.

Specifications, for cement concrete, 304, 305; for rails, 201-206; for rolled

steel, 228-235 ; outline, for masonry, 304. 305.

Spiking, proper method of, 59.

Spreaders, 31.

Snow, J. P., discussion on coaling stations, 188-192; on specifications for

rolled steel, 238-240; on wooden bridges and trestles, 296-299; on

masonry, 348-350.

Steam shovel, character of, 30.

Steel, rolled, specifications for, 228-235; process of manufacture, 228;

sample for chemical analysis, 228 ; chemical requirements, 228 ;
physical

requirements, 228; fractures, 228; yield point, 229; modification in

allowance for thin and thick material, 229 ;
pin steel, 229 ; nicked steel,

229 ; special tests for steel, 229 ; test specimen for tensile tests, 229

;

test specimen for bending test, 230; number of tests, 230; failure of

tests, 230; retests, 230; annealed test specimen, 230; finish, 230; brand-

ing, 230, 231; inspection, 231, 232; duties of inspector, rolling orders,

certified shipping bills, surface inspection, 231 ; allowable variation in

weight, 232 ; table for allowance for overweight for rectangular plates

when ordered to gauge, 232.

Statistics of ties, 101-105.

St. Louis, Mo., freight terminals at, 2']2,
',
freight houses at, 279.

Surface, maintenance of, 56-59.

Swanitz, A. W., remarks of, 284.

Tamping, proper methods of, in different kinds of ballast, 58, 59.

Tangents, adjustment of, 55.

Taylor, W. D., remarks of, 46, 79, 286, 334, 335, 336, 344. 347.

Tellers, appointment of, 359 ; report of, 422.

Terminals, freight, 269-274.

Terminals, Yards and, report on, 257-279; discussion, 280-288.

Ties, report on, 92-105; discussion, 105-120; timber supply, 93, 94; pre-

servative methods, 94-ior ; marking of ties, 100, loi ; statistics of,

102-105.

Timber supply, 93, 94.

Time books for trackmen, samples of, 384-387, 390, 391.

Tools, track, various kinds of, 6r-66; standard equipment for extra and

regular gangs, 64, 65.

Track, report on; 55-67 ; discussion, 67-92 ; maintenance of line, 55, 56

;

maintenance of gauge, 59, 60 ; maintenance of surface, 56-59 ; inspection,

60, 61 ; tools, 61-66.
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Track, spreading of, methods to prevent, 60.

Track, shovel, 30.

Track, instructions to foremen, 389-393-

Tratman, E. E. R., remarks of, 147, 280, 281, 282, 284, 286, 288, 423, 424, 425.

Treasurer, report of, 12 ; election of, 422.

Trestles, frame, plans of, 292-294.

Trimble, R., remarks of, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216,

217, 219.

Torrey, A., remarks of, 36, 2,7, 47. 72, 75. 76, 77, no, 209, 210, 211, 212,

213, 215, 219, 220.

Von .Shrenk, Dr. Hermann, address of, on investigation of decay of ties

and timber, 117-120.

Walker, G. ^L. Jr., remarks of, 288, 340; appointment of, as teller, 359.

Walker, I. O., remarks of, 295, 296, 409, 410, 412, 413, 416, 417.

Wallace, J. F., remarks of, 357, 358.

Water tanks, 163-178; style of, in general use, 163; foundations, 163, 164;

tank frames, 1C4 ; tub. 165; roof, 165, 166; frost proofing, 166, 177; fix-

tures, 166; hoops (width, thickness and spacing), 178; plans, 167-178.

Webster, W. R., remarks of, 211, 216, 217, 218, 219, 220, 244, 245, 246, 247,

249, 250, 251, 255, 256.

Wendt, Edwin F., remarks of, 39, 40, 44, 47, 48, 51, 52, 72, 73, 124, 212, 213,

253. 355, 356, 407, 408, 409, 410, 413, 414, 415, 416, 417, 418, 421, 422.

Wooden Bridges and Trestles, report on, 288-294; discussion, 291-299;

length of span. 289 ; foundation, 289 ; sway braces, 289 ;
girts, 289

;

sash braces, 290; sills, 290; posts, 290; caps, 290; stringers, 290; ties,

290; guard-rails, 290; end planks, 290, 291; plans of frame trestles,

292-294.

Woodward, E. K., remarks of, 413.

Woodward, Roland, discussion on ties, 115, 116.

Woodworth, G. B., remarks of, 218.

Yards and Terminals, report on, 257-279; discussion, 280-288; cluster (or

general yard), 258, 259, types of, inset, 268; freight car repair yard,

259, 260, inset, 268; passenger coach and car cleaning yard, 260, 261,

inset, 268; inbound freight house, 261-263, inset, 268; outbound freight

house. 263-265, inset, 268; transfer house, 265, 266, inset, 268; indus-

trial district yard, 266, inset, 268; division terminal yard, 266, 267, inset,

268 ; conclusions, 267, 268.
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225,000,000

PATENTED

National Lock

Washers

Have Been Used in RAILROAD
TRACK Alone

The National Lock Washer Company
MANUFACTURERS OF NUT LOCKS

NEWARK, = = = = NEW JERSEY



THE GOLDIE

PERFECT TIE PLUG
PATENTED MAY 30, 1899

The goods are known and approved of by all railroad men.

Standard wherever used.

They are the only plugs that perfectly fill the spike cavity.

They fit at the top as well as the bottom of the spike hole.

When a spike is driven into them it is fully braced both at neck

and point.

It has greater adhesive power than when driven first into the tie.

Spikes should always be driven into the plug in regauging track,

for the foregoing reasons.

They are the only plugs that can be driven home without buck-

ling or breaking before they reach the bottom of the hole.

Square parallehsided stub-pointed plugs perform only the func-

tions of a cork and afford no secure bracing support to the spike.



A section man can enter our plugs with his fingers and drive four

times as many as can be done with any other kind.

We are the originators of this business and make fully nine-tenths

of all the tie plugs used.

We make the best goods on earth and have a mill fitted with

specially designed machinery to produce this result.

We quote delivered prices wherever there is a railroad station.

We can ship promptly any order, however lafge, whether for ten

thousand or ten million.

Our prices are always right and down to the lowest limit compat-

ible with first-class material and superior workmanship.

A tie with the spike holes unplugged means a short life and

early destruction.

The tie question is the most serious problem the railroads have

on hand for solution to-day.

Can you afford to neglect its solution? If you cannot, send us

your orders and we will help you out.

W/V\. GOLDIE. JR. & CO.
Sole Manufacturers of the Goldie Perfect Tic Plug

PITTSBURG, PA.

Office, no Penn Building Factory, West Bay City, Mich.

P. 0. Box 556
Business Establisficd

Ddily Capacity, 500,000 in 1890



Pettibone,Mullil(en&Go
725 Marquette Building, CIIICAGO

MANUFACTURERS OF

IMPROVED

TRACK EQUIPMENT
*''Strom" Clamp Frogs

"Channel," "Transit" and ''Gauge"

Split Switches

''Banner," "Mark," "Globe," "Flag," "Crown"

and "Axel" Switch Stands

"Samson" Wrought Head Chairs

Solid End Tie Bars

Improved Spring Rail Frogs

Improved Steel Rail Crossings

"Vulcan" Step Joints

"Alkins" Forged Steel Rail Braces

"Jenne" Track Jacks

"Roller" Rail Benders

"Ball," "Union" and "Perfection" Track Drills

First-class Materialland Workmanshin. Promot Shioments.

Pettibone,Mulliken&Co.



*"

RODGER BALLAST CAR CO.

^

MANUFACTURERS OF

MULTISERVICE CARS

HOPPER CAR FOR BALLASTING

USED ON 125,000 MILES OF ROAD

HOPPER CAR CONVERTED INTO GONDOLA

STANDARD RODGER BALLAST,
CONVERTIBLE BALLAST AND GONDOLA

AND DISTRIBUTING CARS

Pishep Building. Chicago.L^^^^^^^MM^^^^^^^J



FOR RAILWAY BRIDGES

(ARBURET BIACR
ANTI-RUST ACID PROOF

THE KING OF
PRESERVATIVE PAINTS.

VICTORIOUS IN EVERY TEST.

WILL PREVENT CORROSION AND
PROLONG THE LIFE OF EXPOSED

HETAL WORK UNDER THE
SEVEREST CONDITIONS.

iimm-mmm
SOLE MANUFACTURERS

CHICAGO.

AND OTHER EXPOSED METAL WORK



RAILROAD BRIDGES,
STEEL FRAME WORK
STRUCTURAL STEEL

OF EVERY DESCRIPTION

ENGINEERS AND CONTRACTORS

in.erica.n
ridge

OF NEW YORK iMr ^B^

BRANCH OFFICES THROUGHOUT THE COUNTRY



The Buda Foundry

& Mfg. Company -^^r

Manufacturers of SteCl WhCel Haild and

yV Push Cars

Railway Crossing Gates

Paulus Track Drills

Ramapo Switch Stands

Chicago Office General Office and Works

917 Monadnock Block Harvey, III.

Paige Iron Works
Manufacturers of

^^ Railway Switches

Frogfs and Crossing:

special Track Work
For Steam, Electric, Elevated and Cable Railroads.

Chicago Office General Office and Works

917 Monadnock Block Harvey, ill.



The Ellis Patent Bumping Posts

>



THE JOHN N. POAGE MFG. CO.
OIIMOIIMIM^^TI, <^.

SOLE MANUFACTURERS OF

"POAGE'S" AUTOMATIC WATER COLUMNS
IN THREE STYLES

Our Adjustable Spout is a winner. Made entirely of metal.

**POAGE'S" TANK FIXTURES
Tank Outlet Pipes and Valves.

*'POAQE'S" AUTOMATIC FLOAT VALVES
No overflow required.

*'POAGE'S" GATE VALVES
4 to 14 inch. Extra strong, for railroad work.

''LITTLE GIANT SWITCH STAND"
Double arms; well housed; easy to throw; strong and durable; has four lives;

will throw forward and backward at same time.

^'WILLIAMS' GRAIN DOOR"
One hundred per cent of grain door lumber saved by use of this door. 'Tis

easier and quicker to properly open than to break it.

-CINCINNATI WATER METER"
Double plunger type. Most accurate and durable under all conditions o{

any meter made.

We make nothing but the best of its kind. Send for catalogue.

THE JOHN N. POAGE MFG. CO.

Court, Gest and Harriet Streets, = - CINCINNATI, O.



The Otto Gas Engine Works
T. W. SNOW, Manager

360 Dearborn Street, CHICAGO

The Otto Flexible Joint Water Crane
BRONZE BALL ELBOW

This spout has a range of two feet above and

two feet below the median hne.

Special Water Cranes. Water Stations Erected Complete.

Deep Well Pumping Plants. Tanks and Towers. Pipe.

Gasoline Engines, Etc., Etc.



Tie Plates

Railroad Spikes and Boat Spikes

THE GOLDIE CLAW TIE PLATE

THE GLENDON ELAINGE TIE PLATE

THE GOLDIE PEREECT P. P. SPIKE

DiLWORTH. Porter & Co., ld.

. PITTSBUHG, PAi



SWITCHES

o
o

RAMAPO IRON WORKS
HILLBURN, N. Y.

O

O
iSi

(Ji

z
o

AUTOMATIC SAFETY
SWITCH STANDS



ACHESON GRAPHITE

Members of the American Railway Engineering and

Maintenance-of-Way Association:

Gentlemen—All the engineers who attended the annual convention

of your Association held in Chicago during March were very much

interested in the "exhibit of Acheson Graphite shown at that time.

All who had used Graphite for any purpose whatsoever in their work

are now testing Acheson Graphite. The Graphite which is adopted

as the standard by all who test it should be the standard for you.

Send for samples of our Paint Pigment, Foundry Facings, Lubricants,

etc., for test.

Acheson Graphite is manufactured in the electric furnace

and is of guaranteed purity, uniformity and other superior

characteristics.

INTERNATIONAL ACHESON GRAPHITE COMPANY,

NIAGARA FALLS, N. Y., U. S. A.



JOHN BLAIR MacAFEE

THE BUILDING AND
EQUIPMENT OF STEAM AND

ELECTRIC RAILWAYS

General Offices: Harrison Building, Philadelphia

» ^^ - ^^^j

CO/V\PLIA\ENTS OF

Verona Tool Works

PITTSBURG. PENNA.

MacPherson Switch and Frog Co.
NIAGARA FALLS, NEW YORK

Manufacturers of

The MacPherson Patent Safety Switch and Frog
Split Switches, Stub Switches, kigid and Fitilted Spring Kail Frojfs,

Crossintfs for Steam and Street Railways, Switch Stands,
Switch Rods, Rowlands One-Piece Steel Head Chair, Rail Braces,

Rowlands Frog Clamps, Track Tools and every description of Railroad Iron Work.



TURNTABLE MOTORS

Operating Turntable on C. R. R. of N. J. at Mauch Chunk, Pa.

Machinery consists of a Fairbanks^Morse Gasoline Engine

and specially designed machinery rigidly attached to the

turntable. They are compact, economical, pov/erful, always

ready. Not an "experiment. Used on many of the largest

railroad systems. Write us about it.

RELIABLE RAILWAY SUPPLIES.

FAIRBANKS, MORSE & CO
CINCINNATI
CLEVELAND
DETROIT
LOUISVILLE
INDIANAPOLIS

ST. LOUIS
KANSAS CITY
ST. PAUL
MINNEAPOLIS
OIVIAHA

LONDON, ENGLAND

DENVER
LOS ANGELES
SAN FRANCISCO
PORTLAND, ORE.
SALT LAKE CITY
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CONTINUOUS RAIL JOINT COMPANY
^F" >A.IVIEIRIC2A.

MANUFACTURERS

Rail Joints, Step Joints and Insulating Joints

ALL OF THE CONTINUOUS PATENT TYPE

General OfTlces, Century Building, NEWARK, N. J.

Over ten thousand (10,000) miles of railroad track in the

United States are equipped with the Continuous Rail Joint

Received the

Miohest Award in

its class at Paris

Exposition, 1900,

and Pan-American,

Buffalo. 1901.

^''^i^^SX^J Mli|i,,,„ ^

BRANCH agencies:

BOSTON, MASS.. John Hancock BIdg.

CHICAGO. ILL.. Monadnock BIdg.

MONTREAL. CAN.. Temple BIdg.

ST. LOUIS, MO., Security BIdg.

SAN FRANCISCO, CAL.. Wells. Fargo BIdg.

ST. PAUL. MINN., Pioneer Press BIdg.
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UNION DEPOT VIADUCT, DETROIT, MICH.

MICHIGAN CENTRAL TRACKS PASS UNDER IN ENTERING DETROIT.

PAINTED ONE i QQ >1
COAT IN I 0^*+ WITH

SUPERIOR GRAPHITE PAINT
AND STILL IN GOOD CONDITION

DETROIT GRAPHITE MFG. CO.
NEW YORK BOSTON DETROIT CHICAGO

THE

CELEBRATED

LUFKIN
MEASURING TAPES

ARE INDISPENSABLE FOR ACCURATE WORK

For Sale Everywhere Send for Catalog

LUFKIN RULE CO., Saginaw, Mich.



This cut shows Metal Slates in connection with

Roll-Ridge Coping, Plain Hip-Covering and Valley.

WHAT

CORTRIGHT

ROOFING

DOES

THE Cortright Metal Roofing is designed to avoid the heaviness, the expense

and fragility of slate roofs; to avoid the lack of wearing qualities in the wood
shingle, and to provide a substitute for the "buckling," rattling and expensive

economy of the tin roof, and to increase the beauty of a roof. May we not mail

you "Concerning that Roof," a 24-page and cover embodiment of metal roofing

arguments?

CORTRIfiHT METAL ROOFING CO.

50 N. 23d St., PHILADELPHIA, PA. 134 Van Buren St., CHICAGO, ILL.

>(;^i:s:^:(<y<!^o<)<!<^

Q.

EDISON=LAUNDE BATTERY
TYPE '*SS"

Leads Them All. Stands the Cold Weather.

Especially suitable for Electric Semaphores. Railway

Crossings and other Signaling Work.

In a comparative battery test made by the Union

Switch and Signal Co. during last winter, in which

all makes of Caustic Soda Batteries on the market

were subjected to the same conditions, the Edfson=Lalande

Battery, Type SS, was the only battery that did not fail in the

extreme cold weather, but continued the signal without interruption

until the charge was entirely exhausted. Write for Catalogue No. 36.

EDISON MANUFACTURING CO.
Factory, Orange, N. J., L). S. A. 83 Chambers St., New York

Western Office, 144 Wabash Ave., Chicago, ill.

Foreign Department, 83 Chambers St., New York



STANDARD AUTOMATIC COAL CHUTES
FOR COALING LOCOMOTIVES

Above the pockets into which coal is dumiUMJ, thus oliviatinti;

all shovelino: of coal. This system is the most reasonalile

in first cost, as cheap as any method of handlino; coal, and

by far the quickest and most convenient method of imttin.i!;

coal into the locomotive.

For further particulars write to

WILLIAMS, WHITE <& CO. Moiine, III.

A great many thousand of our Standard Coal Chutes arc

in use throughout the Western, Southern and Middle States,

as well as on some of the Eastern roads.

Some of the Trackbarrow's Advantages:
One man is the unit of labor.
He works all the time; no waits for trains in

R. and M. of W.
He wall<s beside, not astride, the rail.

Invaluable in construction worlc.
It runs anywhere on earth, as well as on the

rail.

It is very much cheaper and more convenient
than push car, which it supersedes.

It does away with fifty yards' walk with a
shovelful of dirt.

No danger attending its use.
It Is a Money and Labor Saver.

Write for Price I ist and
Illustrated Description to

THE AMERICAN TRACKBARROW
LOWELL MASS., U.S. A.

THE AMERICAN

TRACKBARROW
Patented in U. S., Great Britain and Canada.

Track Work Simplified and

Results Largely Increased

Preferable to Push Car.

The foilowin}): Is from Glo. K, THORNTON,
Road Master B. & M. R. R., Woodsvllle, N. H.:

i

"I have used the Trackbarrow for moving small
land slides out of cuts, and where trains are

I

thick find it preferable to push car, as it saves

I

flagging. It is also very handy in yards to

I
move smell supplies instead of using hand and

I

push cars."

Useful for Distributing Ballast.

From J. H. Reagan, General Road Master
Grand Trunk Railway System, Battle Creek,
Mich.; "I am using the Trackbarrows for dis-
tributing ballast on our new line around Flint,

where too much gravel was unloaded in one
place and not enough in others, and find them
very useful for that purpose; this is being done
on the rail. I have given a favorable report on
them to our Superintendent."



The Weber Railway Joint Ittfg. Co.

EMPIRE BUILDING, NEW YORK

BRANCH OFFICES:

BOSTON. 70 Kilby Street

CHICAGO, Old Colony Building

BALTIIVIORE. Continental Trust Co. Building

ST. LOUIS. Union Trust Building

IVIONTREAL. Bell Telephone Bidg.

ST. PAUL. 109 Endicctt Arcade

DENVER. Equitable Building

OIMAHA. 1212 Farnam Street

Jit

J«
J«

St^

^̂

y^^OPlES OF THE PROCEEDINGS OF THE
W^ FIRST, SECOND AND THIRD ANNUAL
CONVENTIONS OF THE AMERICAN RAILWAY
ENGINEERING AND MAINTENANCE = OF =

WAY ASSOCIATION CAN BE OBTAINED AT
THE OFFICE OF THE ASSOCIATION, 1562

MONADNOCK BLOCK. CHICAGO, ILLINOIS

FIRST ANNUAL CONVENTION, = = = $0.50

SECOND ANNUAL CONVENTION, = = 2.00

THIRD ANNUAL CONVENTION, = = = 2.00

IN CLOTH BINDING, 50 CENTS EXTRA.

»1t

)J«)ii&'&'&'}^'&'«iJt'«i&'Jii&'&'&^$r'&'&'&'iti&'«r'^^^

TI1E R088 I^PA88ABLE CATTLE GUARD
The Ross Impassable Cattle
Guard is a high-grade Steel
Guard, finished in workman-
ship, and absolutely impass-
able to all stock.

Correspondence solicited.
Recommendations

furnished.

THE ROSS IMPASSABLE
CATTLE GUARD CO.

Inventors and
Manufacturers

POWDERLY, KY.



The PENNSYLVANIA STEEL CO.
STEELTON, PA.

CTCpi DAII ^ All weights and patterns for steam, street and electric railways,•--''-'-•-' IV/^li-<«-' steel splices and rail fastenings.

PAN WAV FPOnS ^^^ TRACKS of every description. Special
rv^-kl 1-. r^ I I rvV'VJvJ attention to tiOKS tor main line tracks. Improvements
brousht out by this company are approved as standards on many of the most imi)ortant rail-
roads where extreme durability and safety are required.

THE ANVIL FACE FROG LEADS ALL

six times greater.Its durability under great traffic proven
Its peculiarity consists of massive pieces of tool steel, tempered
extremely hard on the surface, built into the froy. just where de-
structive wear occurs in ordinary frogs. See the sectional view
showing the hardened steel pieces and their relation to wheels.

RAILROAD CROSSING FROGS,
tor the most exacting conditions or any degree of complication are a specialty. Good work
and accuracy guaranteed. Large facilities.

CI IP^ for crossing thoroughfare tracks of every angle. New improvements for oper-
•^-•' • »-^ ating slip switches and movable point frogs with certainty and dispatch.

SPLIT OR POINT SWITCHES, improved Patterns
Special attention to our new REINFORCED CHALLENGE SWITCH, which has the point
rails reinforced and stiffened by a special form of angle and requires only one connecting bar,

which may be adjustable or plain. We make also switches with usual number of connecting
bars, of various types, now standard on many railroads. Parts usually welded are forged solid.

Improved 3=throw (or Doub!e=throw) SPLIT SWITCHES
Worked by one handle, and various otlier types, as required.

SWITCHES, ETC., FOR STEAM TRACK IN PAVED STREETS A SPECIALTY.

The
New Century
SWITCH
STAND

This stand has been
widely adopted on
many large systems and
specially for yard
tracks, and is a great
favorite everywhere.

The handle moves half turn to

turn the switch, lays parallel with
track, can be handled very quickly.

The gears are all enclosed, are
unbreakable and durable. While
the stand is low the handle is very
accessible. If not padlocked, the
switches may be used automatic-
ally, without turning when trail-

ing, and save time of turning
switches.

«ble features.

Pennsylvania Standard Guard
Rail Clamp

Secures guard rail immovably on main track rail, applied without
drilling. Flangeway may be varied for various gauges on curves
or to compensate for wear of guard rail. Not disturbed when
renewing ties or shimming.



KENNIGOTT WATER SOFTENER
On Chicago & Eastern Illinois Railroad. Rossville Junction. III.

Capacity. 7.000 gallons per hour.

Grains scale-forming solids before treatment, 17.72; after, 3.07.

Total pounds scale-forming solids removed per day, 352, or 5 tons each mouth.

THE J. S. TOPPAN COMPANY
RAILROAD SALES AGENTS

77 Jackson Boulevard, CHICAGO, ILL.NEW YORK
HAVEMEYER BUILDING

SAN FRANCISCO
PHELAN BUILDING
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